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Observations on Subterranean Temperature. 

Bt WILLIAM JORY HENWOOD, F.R.S.; P.G.S.; 

MEMBEB OP THE QEOLOGICAL SOCIETY OF FRANCE ; 

PRESIDENT OF THE BOTAL INSTITUTION OF CORNWALL ; 

SOMETIME HER MAJESTY'S ASSAY-MASTER OF TIN IN THE DUCHY OF CORNWALL ; 

MEMBER OF THE SOCIETY. 

The first series of results* recorded in the following 
columns, was obtained in an absolutely dryf — though 
a deep — mine, by placing the thermometers in holes 
which had sometime before been purposely bored in 
the several limestones ; * all others were determined in 
streams of water immediately as they issued J from 
the various rocks and veins. 

* PosteOt p. 725. 

t ** It is in the solid rock that the best obserTations, and those most suited to 
the purpose of philosophical reasoning, are to be obtained." 

Phillips, Reports of the British A&sodationt v. (1836), p. 292. 

^ ** I am disposed to attach most importance to observations on springs of 
water, not coming from the roofs of galleries, or evidently proceediDg from 
higher parts of the mines." — Fox, Cornwall GeoL Trans,^ iii. p. 320. 

** After most careful consideration of the subject, and consultation with others 
who have also been engaged in this enquiry, it has been thought best to confine 
the observations, as much as possible to the temperature of the streams of water 
immediately issuing from the unbroken portions of the rocks and veins. The 
reasons for this preference are ; — that the temperature of the air in mines is 
affected, not only by the presence of the workmen, the combustion of candles, 
and the explosion of gunpowder, but also by the warm or cold air which is 
brought to the same spot by the varying directions of the currents underground, 
which are more or less influenced by the changes of wind at the surface ; that 
the rocks, forming the sides of the shafts and levels, must, to a certain extent, 
partake of the temperature of the air circulating through them, and, of course, 
be affected by its changes ; — and that the water flowing through, or standing in 
pools in the leyels, is exposed to the same modifying causes, and probably also, 
warmed by the workmen who frequently stand in it." 

Hen WOOD, 76trf, v. pp. 387—8. 
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CHILI. 

PrOVINCK op ATACAMA. — DBPASTUENT of COPIAFd 

DiaTBiOT 0? CHANAB0IU.O. Long. 70° 30' W., Lnt. 27° 15' S. 

Mine of Colorado.* Elevation of the surface abou t 
3,650 feet above the Pacific ; t 1.750 feet above the 
plain. J 

The first, third, and fifth strata are of limestone ; § 

„ second, and foiirth „ „ homblendic rockH.§ 

The lodes yield silver and many of ita ores in great 
abundance; beside iron-pyrites and blende in smaller 
proportions. II 

The eitieoies of temperatute daring- the year have been considered S2° — G8°;1I 



The Tuige 



from the Slh to the ISth of Jane, 

1867 was ZS'-S-m'-S ; tt 

„ „ abonl .... W-S.^t 



• AnU, p. 90 ; TiAlt III. ; PI. I., 11. 

f DoDiejko, AnnalM del Minei, 4me S£rie, i 
We Boyoi ImUiution of Comvmll, xxxii. p. I. 
W.8. p. 147. 

tRenvooi,ItfportiqflfiaIiayallntlitidiona/CiiTnuall,i.xjLa..f.l5; Edin. 
■■ la Phil. Jour ' 




Subterranean Temperature. 725 

The stations at which observations were made, 
aod the temperatures observed underground, were the 
following : — 



Locality. 


¥ 


- 


ill 
ft 


lat Limestone; between Waring'ai land the Colorada lodt 
bifeomheE.)! DDtheW 

2nd Limestone ; „ „ 


46- 
127- 

ISO' 
227' 


S*'8 
67'6 
Ii7'» 

72- 

74-5 


66- 
6B76 


3rd LimoBlone; E. aide('wa(Oot the i inn unftequected par 
Coloraialodt....\\ ofthemine .... 

.. „ ; „ : B fiequented part o 
Ihemine 


76- 
76'5 



BRAZIL. 
PaoTurcB OP Miha* Gis&es, — District op Rio das Vblbi^, — 
Pabigh ov CoHaoKHAi BE Sababa' ; Long. iZ" fiO' W., Lit 19° 58' 20" S. 

Mine of Morro Velho* Elevation of the surface 
about 3,250 feet above the sea. 

Wrought in clay-slate. 



" If, in the absence ol obierFations at midnigbt, and at 3 a.m., we aisuma the 
nean temperatuiei at those hours to have heen 46°, nhich at this season cannot 
be wide of the truth ; we have an average o[ about 48°'S during tbe twenty- 
fou hours. 
" On the 11th of June the thermometer stood at 53°'8 in the shade at noon, 
„ 66°'B „ iunshine „ . 

" On that da; and on the lEth of June much rain fell." 

Hkktood, Reparti of the Royal ImtHulion of Cormealt, XXXiX. p. 15 ; 
Edin. Nev Phil. Journal, vn. k.8. p. 148. 
* " Thii observation, made at the bottom of the shaft, where the draught wai 
varj peat, ought, perhaps, tq be eicloded from tbe general average."— Ibid. 

f T«n Esohwege, Pluto BrtuiUmuii, t svl. Caldcleugb, Travtlt in Bratil, 
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The metalliferoua deposit aiFords enormous quan- 
tities of auriferous iron-pyrites, beside much smaller 
proportions of arsenical-pyrites and copper-pyrites ; * 
in vein-stones of quartz and quartzose slate.^ 

From July, 1868, to June, 1869, the temperature 
at the surface ranged from 40° to 86°, and averaged 
66°-84.J 

The temperatures io the same, and in different, 
parts of the mine ^ at various times, are shown in the 
following columns : — 





i 


LocnllliFB.II 




BahH.K 1 CflcAofl.>a,|| 


LiKtUtlei. 


if it if 


i||ii 


if 






Tumpe 


ituras. 




^^^^^^Wale^ssum^^^^^^^^ 


o 1 n ° 1 = 1 = 1 ". 


■ 
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il 






uoam-. 








Bahi. I Cachatira. 


I^WUltlM. 


il 


n 


4 


il 


a 


if 


WkCetisiuiDgi 

fiom the! rock upper side (^n^ 

UferoMdepo.it .... 

meullUeroiu dtpoiit . 

„ rock lower side (-fool 

^UJ N. of melELl 

llferooi daposli .... 

„ rock apper side {hang 
ing-vaO) S. of mettl 
lifcroui dapditt ..,, 

Water coUeoted tl the boltom of ih 
Engine-ihift 


28-6 
i5- 

58-6 
77' 

'"■ 

160' 
lfi6- 

160 




68-* 


6JS 
65' 


o 

68- 
67- 

69-S 


8S-" 


73'» 
69-05 


6(l'l6 

72'« 
70'B 
72'' 

71 'B 



Faxish o> Cabthb' ; Long. 43° 30' W., Let. 10° SS' 30' S. 

Mine of Gongo Soco.^ Elevation of the surface 
about 3,360 feet above the sea. 



3. N. Gordon, £■<)., Reiiclent Superintendent of ihe mine, and to the kindneu 
of lohn HoekiD, Eiq., ChBirmsn of the Saint John d'el Bcj Hining Campao]'. 

""At the eel ebtBted gold-mine of Morto Telho, in Br»iil, litualB it a height 
of 3250 feet eboTe the sea, and opened in cUy->late ; the water iaiuing from the 
rock «t 46 fathomi depth, chiervfld in 1843, had a temperature of 69° ; Ihal at 
the hottcm of the mine io 1863 and 1884, al 145 and 165 faihoEOB deep 72°. 
Theae lemperalntea nere quite independeul of the naim laioi a little before and 
after Chtialmaa, which make theniBelTeg felt all the nay down the engine- 
>hafte.""S>iTTH (Preaidential Address to the Geological Society of London in 
1B68), Quarterly Journal of the Geological Society, hit, p. Ixiiii., Note. 

t Ton Gachvege, Pluto Bratilieruii, pp. 311— 44. Gardner, Tracilt in Bratil, 
p. 491. Clauiaen, Bvllelini, de F AauUmie Rot/ale de Bruxellet, yjit, IrePaitie, 
p. 327. V/tiitnej, UttailicWeaUh of the United Stalet, p. in. Phillipe (J. A.), 
Mining and Mttaaurgy of Gold and Siliier, p. Si. Ante, pp. 2ta~96, PI. IV. 
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Wrought, for the most part, in (Jacotinga*) iron- 
glance mixed with black, brown, and yellowish earthy 
iron-ore, as well as with friable black manganese 
and both buff-coloured and pearl-white talc ; in some 
places, however, the iron-glaoce is replaced by quartz. 

From (9,459) observations, made at intervals of 
three bours, it was ascertained, that during 1845, 
1846, and 1 847 the temperature, at the surface, ranged 
from 40''8 to 91'^7, and averaged about 66°-5.t 

Streams issuing from the ground have, at different 
times, been found of the undermentioned temperatures. 





h 






1813. 


1845. 
Jnlj. 


1 The water isauing from a low hill 8. of the Tallej.— 

f passes thiDugh an aucieat, loas-abandaaed, dcift,— 

some 20 fatboms aboie the horlsDn al \he adit (48 

fathom^ lentil '» 1^" i^'Qe, and supplies s well 

sunshini;) varied at different times .. 

Water iaauing from the pumps at tlie(48-f[n.)(Ki;i! (we': 


u-x 


67- 


67-3-68- 


^1 
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I-- 

41- 

48- 

»> 

f> 
62- 

» 


TemperatuMi. 

A 


LoeaUtiei. 


1843. 
October. 


1845. 
July. 


Water, a small stream from iron-glance and quartz 

(Itabirite) overlying the 
auriferous {Jacotinga) 
formation .....■■••• 


o 

67-6 
677—68 

• • 

67-7 

• • 

• • 

• • 


o 
67* 


99 9 }» out of 1} • • 

„ , a large stream „ ,, 

tt y a moderate stream out of auriferous (/aeo^tfi^a) 
formation •• •••••••••••••••• 


67- 


»» > »» »$ •••• 

„ , a large stream from between iron-glance and 
quartz {ItMrite)^ S., and auriferous 

( .Tftr.nf.ivinfL\ fnrTniit.inTi -..-^--..•.- 


67-8 
66*8 


„ y a moderate stream from iron-glance and quarts 
(liabirite), N 


67*3 







DisTBicT OP Villa. Rica.— 

Pabish of Cattas Altas. Long. 43^ 10' W., Lat 18® 50' S. 

Mine of Agoa Quente.* Elevation of the surface 
about 3,400 feet above the sea. 

Wrought in Jacotinga1[f composed of quartz in 
unequal — but sometimes in considerable — proportions, 
minute crystals of oxydulated and titaniferous iron, 
scales of micaceous iron-ore, flakes of talc, and small 
nests of felspar-clay, imbedded in earthy brown iron- 
ore tinged, at intervals, with earthy black manganese. 

During 1848 — 9 the temperature at the surface 
ranged from 42o- to 84'-8 (Table XXXI.) and 
averaged about 60°'3.J 

• Von Eschwege, Pluto BraaiUensis, p. 299. De Monlevade, Antuzles des 
Minesy ly. p. 136. Caldcleugh, Travels in South America, ii. p. 283. 

t Von Eschwege, Pluto BraHlienais, t it. p. 299. Ante^ pp. 224—36. 

I Notwithstanding the monthly means at Agoa Quente, between October, 1848, 

5h 
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The undermentioned observations were made at 
times when very different quantities of rain-water * — 
absorbed at the surface — found their way into the 
mine; and when the works were opened at different 
depths. 





ti 


M.I 


Nor. 


184B. 


LoeyiH^. 


Jan. Apr.jjUDB, 


Water in a brook at the surface 

,. outofUiefcKiofllieffc«Od"ft«ttliomrf 
,, „ „ 2(eetfrom„ . 

„ onl al ancient— & long-abandoned— works 

„ , smBUstrcamoutofr/ioiiWfsJrookS.Bidf 
(aall) of Buriferoua (Jacalinga) 


4'S 

6- 
7- 

8- 


92- 
73- 


6l' 


76- 
73. 

;: 






„ , lurge Btreams jeHing out of auriferons 


■ 
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ii 




Noi 


IMO. 


tflcttlltlei. 


Md,. 


J.n. 


ipr, 


J.n.. 


'Water, Urge atceaoi out of aarifeTOua fjacoliagaj 
formslion, botlk E. und W. 


26' 






" 


BO-6 


" 


„ ,8mBlUtre!imouH.fauriferou»('^a«i(insoJ 
formation 


28- 










77.8 


„ , „ „ withLo one foot ol 
that iiat menlloDed. 












78-3 


„ . „ ant a! (IlablrileJ rock a. iiic 
r^Hj of auTifer.usrJo™. 
/inja^ formation 


„ 










89-3 




" 












„ , „ „ ,with(n nine feet 
oElhatUBlmenlioncd.... 


92- 


„ , „ bubblinjupoutof auriferous 
fjacolingaj fuimaiion.. ,; 


29' 








fl2'S 




„ which filled the iDiDe) fa stoppage of tbe 
lowithiu4-6rms. of( J pumpi; atone 
Ihe surface, duringj ( epol 


IS- 




82-' 








„ „ „ ataaecondapol 






S3-3 








■• ''r«,V.=) ■"»■■-» m >- 


fl- 




Bl-9 








,. .....na„ (.) „ 






8*- 








„ one ihaft (i) „ 


10- 


8i- 










,,.....•4,, W ,. 




S7- 










„ drawn by pumps "k 

totheaiJif (U^ at one shaft (c) „ 


18' 






91- 






„ ...lb., ., (1) .. 


24' 

2a- 






83'fi 


91-6 









* Fish throTS in this water. Ante, p. 3fiS. 

The power of Sahes to bear eitremea of temperaCare i* well known. 

TiEBKLL, Hittory of Britith Fithai, I. pp. 316—19. CoDOH, FUhn of 
tht Bniith hbutdt, iv. p. 33. 
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Pabuh ofIktioidnidi; idjainlDg Cattab Ai,tai. 

Mine of Fraga* or Ouro Fino. Elevation of the 
surface about 3,300 feet above the sea. 

Wrought in that part of the talcose-slate series 
which overlies the {Jacotinga) manganesic iron-glance 
formation. 

As Fraga is so near Agoa Quente and Gongo Soco, 
it, probably, differs little in climate, from them ; but* 
inasmuch as it is less enclosed than they are by moun- 
tains and woods, its mean temperature may, perhaps, 
be somewhat cooler than theirs; on this, however, 
reliable observations have never been recorded. 

The undermentioned temperatures have been ob- 
served : — 

dnmi b; pumps to the luiface from » d< 
THE nKITEO STATES. 
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The line of 65' mean annual temperature passes 
within a short distance of this district, if not directly 
through it* 

A small stream pumped to the surface from a depth 
of I5'5 fathoms maintained, during September, 1852, 
a temperature of 56\8t 

Statb of Michigan,} — County op Ontonagon (Long. 89" 30' W., 
Lat. 46«» 50' N.). 

The rains which immediately precede the first snows 
freeze almost as soon as they soak into the ground 
whilst the floods of autumn, which had been already 
absorbed, are — under influence of cold air, descending 
from the surface and circulating through the mines, 

• Keith Johnston, Atlas of Physical Phenomena, PL XVIII. 

t On the 4th of September, 1852, the temperature at the surface about 6 p.m. 
was 76°.2. 

X The following temperatures were observed in the Keweenaw district from 
(two hundred to four hundred feet above Lake Superior) eight hundred to a 
thousand feet above the sea ; in mines wrought, in the trap formation, on lodes 
composed of calcareous-spar, prehnite, quartz, epidote, chlorite, and trappean 
matter. In most parts of the district some or others of these ingredients are 
more or less mixed with native copper, and this is frequently encrusted with 
virgin-silver (Bayfield, Quarterly Jour, of the Geol. Soc. i. p. 451. Bauerman, 
Ibid, XXII. pp. 448-63. Jackson, Geological and Mineralogical Reports^ Passim. 
Foster & Whitney, Geological Report ^ pp. 68 — 186. Antef pp.411 — 63, Tables 
XII.'-XIV.). 

At Lac la Belle o 

the temperature of the air at the surface was 71* 

„ „ in the upper /ere/ .« „ 47' 

,} water ,, •• ,, ••••••«•••..•••« 44* 

y, air at 23*3 fms. deep .. „ 51* 

„ water ,. „ .. ,, •.. 44* 

„ air 30* „ .. „ 48* 

M water,, „ .. „ 45* 

At Copper FaUs^' 

the temperature of the air at the surface . . was 42* 

„ water at 3-3 fms. deep . . „ 44*5 

tp air ,, 20* ,, •• ,, ••••••••••• 49* 

H water,, „ „ .. „ »...•• 44*6 
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during winter* — often frozen as they issue, at con- 
siderable depths, front the rocks and lodes through 
which they had percolated. Thus, the streams which 
had entered at Toltec mine,t at 16-6 and at 23-3 
fathoms, and the Douglas Houghton (Henwood)'^ 
mines at 36 fathoms from the surface, during the 
autumn of 1855 and become frozen during the succeed- 
ing winter, were yet unthawed th the following July. 

the channel islands. 
Sabk. 

The metalliferous rocks of Sark consist, in great 
measure, of felspar and hornblende,^ associated with 



Al the North American mine— 

the tempprature of the aEr at Ibe (urface wsi S9' 

„ a gpriDg of watei 16' tins, deep .. ,, 43' 

„ water 20'6 46* 

26- 44- 

At The Cliff mine— 
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smaller proportions of several other substances. The 
lodes which traverse them contain great quantities of 
the same ingredients; mixed, largely, with quartz 
and calcareous-spar, and, less plentifully^ with earthy 
brown iron-ore, iron-pyrites, and yellow copper-ore. 
At the S.S.W. extremity of the island, however, the 
SarKs'Hope lode afforded also argentiferous and 
antimoniated galena, the super-sulphuret, sulphate, 
sulphato-tricarbonate, and carbonate of lead, together 
with the chloride of silver, earthy black silver-ore, as 
well as vitreous, red, and native silver,* where it was 
wrought beneath the sea. 

The temperature of Sark is probably much the 
same as that of Guernsey, which ranges from 24*''5 
to 83\t and averages 5r-6.J 

The undermentioned temperatures were observed 
at different depths in various parts of the island : — 



WindmUl Hia, 


Depth. 1 


Temp. 


Well of fresh water (1841, January 26th§) 


Surface. . 




4^11 






Port h Sies, 


Depth 

below the 

•orfBce. 

ftns. 


Relation 
totheiea- 

level. 

fint. 




&iiall itream of fresh water, out of the rock. . .... 

I'a^e „ „ , „ lode 


42- 
54- 


16* A 
4- A 


6b' 

58-7 



p. 101. Ansted, CAanne/Js^nd:*, pp. 263— 6. Ante, la^. 6Z0—2, TahU XVIL. 
F^.30. 

•Prince, ComtoaU Qeol. Trane,, vi. p. 102. Ante, p. 635, Table XVIL 
t Ansted, Channel Islands, p. 140. 
X Ibid, p. 134. 

{ From 1843 to 1858 the temperature at Guernsey during the month of January 
bai ranged from 24°'5 to 54**'5, and averaged 43°-6.— Anstbd, Channel Islands, 
pp. 134—7. 

g ** Some years ago, a level connected with mining operations then going on, 

5i 
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LeFot. 

Hodanta itraoai of &m1i trato', out of theiock.. 

„ „ , „ hde .. 

Sark't Hope Mine. 

Smftll BtTCUU of nmh vatei, out at rock and bd;.. 

Moderate „ brackiili „ . ,. Toelc •■. 

Laige „ „ „ , „ , 

Small „ „ „, „ lode 

„ „ „ „, „ TockW. .... 

Water, braeUeh, pumped to the adit (4 fina. aboTe 
thesaa) tima 





Belatfon 


■tmp. 


4,7- 


12- A» 


64- 


66' 


4'B« 


SB- 


24- 


4- A 


B6-S 


«■ 


20- B 


66-2 


SI- 


30- B 


67-2 

37-2 


64- 


40- A 


es- 
se- 



The Herm mines were wrought, to a depth of thirty 
fothoms, ia rocks composed mostly of white, pinkish, 
buff-coloured, and greenish felspar, mixed with much 
hornblende, and sometimes with quartz and mica.^ 
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Two lodes respectively- 



bMff 10"^— Ifi"" N. of £.--43. of W., • dip N., and measore 5—80 feet in width ; 
24° W. of N.— E. of a, • „ B., .. 2—4 



99 



91 



it 



»l 



Both these, — and the numerous (branches) veins 
which separate from, and re-unite with, them, in 
various parts of their range, — also contain great 
quantities of felspar, hornblende, and quartz; iron- 
pyrites abounds, and small (bunches) masses of yellow 
copper-ore occur at intervals. 

As Herm and Guernsey are but six miles apart, they 
can scarcely differ much in climate, f 

The undermentioned observations were made in 
February, 1841 ; viz, — 



Well of freshwater :[ ....^ 

Small stream of fresh water out of lode • 

Large t, » rock at some 

distance . • • • 

&nan » „ lode 

ICnnte „ » jetting out of 2oefe with- 

in a short distance . • 



D«pth 

below the 

•urface. 

fnu. 


Belatioii 

to the 

lea-leveL 

ftnt. 


Temp. 


Surface. 


10- A 


487 


8- 


2B 


49*5 


ft 


1* 


63- 


12- 


8B 


66-2 


t* 


»» 


66* 



IRELAND. 



COUNTY OP WICKLOW. 



The mines of Connorree, Cronebane, Tigrony^ 
Sallygahan, and Ballymurtagh have afforded enor- 

«In 1838 the Magnetic declination was about 24*" W. Boss, PhU Trans.^ 
CXXJUJL p. 208. Sabinb, Ibid, PI XIV. Ante, p. 631, Note •. 

t Ansted, Channel Islands, pp. 134^—7. Ante, p. 735. Note §. 
% ** Herm has good fresh water in natural springs, and in two places there is 
numing water."— -Anstsd, Channel Islands, p. 68. 
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mous quantities of iron-pyrites mixed with slaty 
matter, quartz, and various ores of copper,* from 
several beds of different 'widths which conformably 
interlie schistose rocks, presumed to be portions of the 
Silurian system. 

At 3'I t tat. aboTe ) ( Onblin the uiniial meBn tempeiatara from 

theaMSt) ' 181D|tol8Sl^ 

£ „ S'6t „ Coartown „ isISSlf 

As Ovoca lies between Dublin and Courtown, it 
probably differs but little from them in climate. 





below IbB 
lurfaco. 
fma. 


Bb[>i1(>iii 


T„„p 


mo. 




"■^ 


Nor. 


CmnorrM Mine. 


Surface. 
SI' 


100- A 
76- A 




i5- 
49'6 

50- 
49- 


„ a moderate stream out of clay-Blate 
„ „ the Sulphur 

„ pumped to the eurfaoe from 


^1 
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• 

inland and beneath the sea, in greyish-green, greenish- 
black, and mottled fossiliferous slates, interlaid by 
massive rocks of felspar, quartz, and chlorite, as well 
as by thin beds of ferruginous conglomerate.* The 
lodes — which have been very productive — consist, in 
great measure, of quartz, slaty matter, calcareous-spar, 
and chlorite, associated with earthy-brown iron-ore, 
iron-pyrites, earthy black copper-ore, vitreous copper, 
malachite, and copper-pyrites.f The cross-veins^ which 
intersect both the rocks and lodes, are composed, mostly, 
of slaty-clay, and disintegrated felspar ; but, at inter- 
vals, they contain spheroidal masses of quartz.;]: 

At Bunmore, some 12 miles E. of J^Mcknuihon, the mean temperature ^ 

of the year 1851 was • . 51*6 ; { 

& ,, Waterford, „ 15 „ N.E. ,» , the mean temperature 

from 1860 to 1868 was 50'3.| 



*WeaTer, Geol, Traru., Y. p. 248.. Du Noyer, Explanation to aocompany 
Sheets 167, 168, 178, ndofthe Geological Survey of Ireland, p. 57. Baily, Ibid» 
p. 24. 

fHore, Ibid, p. 81. Du Noyer, Ibid, pp. 81—2. Ante, pp. 594—8, Table 
XIX. 

i ilnfe, pp. 598—9, Table XIX. 

§ Lloyd, Trane. Royal Irish Academy^ xxii. pp. 416, — 24. 

I Observations made at Newtown, Waterford ; — 



Tears. 
1860 .... 


Mazimam. 
78°' ..,., 


Minimam. 
14°' 


Mean. 
SO®' 


1 .... 


...... 82' 


25- 


. .. ^. 52*2 


2 .... 


76* 


20* 


>.••• 50*6 


3 .... 


•A » m m m o\3 * A A a 1 


28* 


. •• . 50*3 


4 .... 


81* 


,.,.,, 19» 


.r... 48*9 


5 .... 


86* ..... 


20* 


..... 48*6 


6 .... 


85* 


20* 


49*2 


7 .... 


../... 79- ...., 


, 16- 


..... 50'4 


8 .... 


86- 


28- 


..... 52*3 



Extremes 86* 14* 

Mean — — «... 50*3 



B. J. Gabeb, Esq., of Newtown, Waterford, MSS. 
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The uDdermentioned observations vere made at 
Knochnahon ;• — 



Vatw, s irell (29t]t April, ISM) 

„ Inmiag tioia tht clty-tkte and the bd« . . 



S- 


-t^rA 


T««p. 


1-8 


3. A 


«■ 


16- 


3. A 


i87 


112- 


93- B 


fi7-6 
60-6 



CoviiTX or CoBX. 
The Bearhaven mines are opened in rocks, of the 



*" ThtimnneteraiTeie plMed, in August lB43,iat])e deepest put of Enoek- 
malion Ooppei Mine ; * * • one being gunk thiee feet into the laclc, and 
another into the lode at a depth ol [129 fathoma] from the aarCace, A thermo- 
meter • * » ma hung in the gallery or level Khere theaeireie placed. ■ • * 

" Theie mine* aie in lat. 52° S' N. and the mean annual tempeiatore at the 
anrface calcaUted bj the mual formula woold, therefore, be 60'''02G. 

" The general average at the thennomeCen at the depth of [129 fathoms J, 
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Carboniferous slate series,* composed of siliceous mat- 
ter mixed with chlorite, talc, or some similar mineral ; 
at intervals^ however, they contain small quantities of 
the carbonate of lime; whilst all parts of them are 
intersected by minute veins of quartz. Near rich 
portions of the lodes they are usually lilac, pale-bufF, 
or dove-coloured, and of thick-lamellar structure ; but 
elsewhere they are blue and fissile. The lodes consist 
mostly of quartz, but contain also chloritic or talcose 
matter, beside smaller proportions of the carbonates 
of lime and of iron ; moreover, they include angular 
(horses) masses of slate without number. Iron-pyrites, 
vitreous copper, and malachite occur now and then, 
but copper-pyrites is the prevailing ore.f A cross-vein 
—composed of slaty-clay in other parts of its range — 
becomes highly quartzose as it intersects the Main 
(Mountain) lode.% 

At Castletownsend, 9ome 40 miles E.S.E., the mean temperature of the) ^2*1 •& 

year 1861 was} *^ 

„ CahircWeen, ^ 22 „ N.N.W., „ „ ;, 62*3.$ 

The mean annual temperature at the Bearhaven 
mines, therefore, is probably much the same. 

The temperatures observed at di£ferent depths have 
been, — 



* Jukes & Kinahan, Explanation to nccwnpany Sheets 197 and 198 of the 
Geological Survey of Ireland, pp. 13, 20. Ante, p. 602, Table XX. 

t Smyth, Explanatione to accompany Sheets 197 and 198 of the Geological 
Survey of Ireland, pp. 30 -3. Ante, pp. 603-^8, Table XX. 

X Ante, p. 608, Table XX. 

i Uoyd, Trans. Royal Irish Academy, xxii. pp. 416,-23. 
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Watn oodng ant of & rook N. of Stain Lodt ., 
MaiaMt 



■Drika. 


lottu 


Tap. 


128- 


60- B 


eS'fi 


1*0- 


72- B 


61-5 



CovHTY OP KnutT. 

The Ardtully mines were worked in, and between, 
reddish-purple, greenish-grey, yellowish-green, lead- 
coloured, or mottled, slates ; f and greyish Carbon- 
iferous limestone in which crinoidal remains are not 
uncommon.;^ Small beds of slaty-clay, quartz, and 
earthy brown iron-ore, slightly sprinkled with iron- 
pyrites and yellow copper-ore, occur in the slate ; § 
whilst irregular bands of calcareous-spar — here and 
there charged with grey and purple copper, slightly 
mixed with copper-pyrites, and enclosing, at intervals. 
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metalliferous deposit, however, intersecta the slate in 
one part of its range, but separates the slate from the 
limestone iq another. Where both sides (walls) are of 
slate shallow portions of the matrix consist of slaty 
clay mingled with earthy brown iron-ore, enclosing 
nodules of hematitQ, and angular masses of slate often 
encrusted with <5opper-pyrites, together with grains of 
purple, grey, and native copper; at greater depths 
siliceous slate — the principle ingredient-— is frequently 
veined with quartis and speckled with copper-pyrites ; 
moreover, where opposite sides of the deposit are 
bounded by rocks of different kinds, that portion of it 
which adjoins the slate^ — although rather richer — 
maintains, in other respects, its normal character ; at 
its contact with the limestone, on the contrary, it 
comprehends ill-defined beds of grey limestone and 
calcareous spar which embed considerable quantities 
of grey and purple copper, with smaller proportions of 
copper-pyrites.* 

Kenmare is about thirty miles N.N.W. of Castletownsend, and 
about twenty-eight „ E. by S. of Cahirciveen ; 

but, inasmuch as it is less open to the ocean and more 
enclosed by mountains than they are, any difference 
between its mean temperature and theirsjf may, per- 
haps, be rather in defect than excess. 

Whilst the Ardtully mines were deepened, observa- 



* Haughton, Journal of the Geol Soc, of Dttblin, vi. pp. 212—13. Du Noyer, 
& WillsoHy Explanations to accompany Sheet 184 qf the Geological Survey of 
Ireland, p. 37. AnU, pp. 616— -19, Table XXL 

t Uoydi 2Vaiw. Bayal Iryih Academy, X3Cii. pp. 416,-23. Ante^ p. 741. 
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tions were made, at various times, ia different parts of 
them, with the undermentioned results. 



i^a«. 


^1 


TmpM 


1941. 


North, Enffine, or ArdKiSs. lode. 








WaUr, t, am&tl itreun ooiing ont of aUte in the N. 


17- 


.5-6 


- 


„ , » „ toAw.w .. 


„ 


61-2S 














22- 
27- 


61-25 




., ■ .. „ „ I« 


BB- 


„ , pumped to the surfMa.. .. In 18M fcom.. 


22- 


«■ 




...» ., ■...„ 1841 „ .. 


27- 




SS- 



EKOLAND. 

TbB CXBMtaV DiBIBtOT, — 

■which rises from about 600 to 1,200* feet above the 
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smaller proportions of several other substances. The 
lodes which traverse them contain great quantities of 
the same ingredients; mixed, largely, with quartz 
and calcareous-spar, and, less plentifully, with earthy 
brown iron-ore, iron-pyrites, and yellow copper-ore. 
At the S.S.W. extremity of the island, however, the 
Sark^S'Hope lode afforded also argentiferous and 
antimoniated galena, the super-sulphuret, sulphate, 
sulphato-tricarbonate, and carbonate of lead, together 
with the chloride of silver, earthy black silver-ore, as 
well as vitreous, red, and native silver,* where it was 
wrought beneath the sea. 

The temperature of Sark is probably much the 
same as that of Guernsey, which ranges from 24°*5 
to 83*,t and averages 5r*6.:j; 

The undermentioned temperatures were observed 
at di£fereut depths in various parts of the island : — 



Windmill EiU. 


Depth. 


Temp. 


Well of fresh water (1841, January 26th§) 


Surface* . 




4^11 






Port h Sdea, 


Depth 

below the 

surface. 

ftns. 


Relation 
to the sea* 

level. 

tmu 




Small stream of fresh water, out of the rock 

I^rge „ „ , „ lode 


42- 
54- 


16- A 
4- A 


65- 
58-7 



p. 101. Ansted, Channel Islands, pp. 263—6. Anle^ pp. 530—2, Table XVIL, 

•Prince, ComvjaU Geol Trans,, vi. p. 102. Ante, p. 536, Table XVIL 

t Ansted, CJutnnel Islands^ p. 140. 

X Ibid, p. 134. 

{ From 1843 to 1858 the temperature at Guernsey during the month of January 
has ranged from 24''*5 to 54^*5, and averaged 43°-6. — Anstbd, Channel Islands^ 
pp. 134—7. 

H *' Some years ago, a level connected with mining operations then going on, 
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Gonamena 




Wate 


in the adit, a 


very 




oil 








H hd« 










iphh. 


it flows au 


at the 


BUlb 





South Caradon, 
'Watei, a Tei]' large stream out nf the Little 



The Fhcenix Mines. 



Wnter d bid all 



Marks Valley. 



«.c^ 


Dtpth 

lurface. 
fou. 


ReUllon 
miliB 

toil. 


Qr^ite. 


20- 


130- A 


Granhe . 


41- 


96- A 




128- 


12' A 


Granite 


,... 


H-A 


Slate .. 


106- 


U'A 
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numerous small cavities filled with earthy ferruginous 
matter (? of organic origin *) ; in some places the slate 
encloses, but in other it is interlaid by rocks of felspar 
and hornblende,f occasionally of schistose, though 
usually of massive, structure, J The only lode yet 
discovered in the neighbourhood has aflforded, and — at 
more than two hundred and fifty fathoms deep — still 
continues to afford, great quantities of argentiferous 
galena § and smaller proportions of other, less valuable, 
ores. Barren (Jlucans) veins of clay || (heave) dis- 
place the lode in several parts of its range. 

Dulling the years 1833 — 1837 the mean temperature 
at Plymouth, some eleven miles S.E., was 52°'081.^ 

Streams derived from various parts of the slate series 
have — at different times — shown the temperatures here- 
after mentioned. 



p. 39. Sedgwick, Qttarterly Journal of the Geol, Soc.^ viii. pp. 5, 17, 146. Giles^ 
Comtoall Geol, Trans.f vii. p. 201. Webb & Geach, Biatory and Progreis of 
Mining in the Caradon and Liskeard District, p. 38. Salmon, Mining and Smelt' 
ing Magazine, ii. p. 211. Holl, Quarterly Journal of the GeoU Society, xxiv. 
p. 423. Ante, pp. 700—4. 

* Ante, p. 700. 

t Rogers, Comtoall Geol. Trane., ii. p. 221. Boase, Ibid, Vf. p. 211. Henwood, 
Reports of the Royal Institution of Cornwall, xxxiii. p. 39. Giles, Comtoall 
Geol. Trans,, vii. p. 201. Ante, pp. 701—2. 

X Ante, pp. 701—2. 

{ Hen wood, Reports of the Royal Institution of Cornwall, xxxiii. p. 40. Giles, 
Cornwall Geol, Trans,, yii. p. 203. Salmon, Mining and Smelting Magazine, 
n. p. 218. Webb & Geach, History and Progress of Mining in the Caradon and 
Liskeard District, pp. 26, 36. Ante, pp. 703—14 ; Tables XXVIL—VIII, 

Q Henwood Reports of the Royal Institutimx of Cornwall, xxxiii. pp. 40, — 2. 
Webb & Geach, History and Progress of Mining in the Caradon and Liskeard 
District, p. 37. 

f Harris, Reports of the British Association, yii. pp. 24 — 6, PI, X, Ante, 
p. 745. 
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TMBp. 


LooUUh 


tot. 


fnu.*' 




Lijilteu-d.t 








™""S.ri'i.".*:|--".='p-"- 


0'6 


73- A 


S3-a 


Dean-B (closed) wtll . . 1SG7, July 30lb. 


1- 


71- A 


fii- 


MenlieDiol. 








Water in bh open well, midway") 








between ihe Church aod f 1867, July 29lh. 


Sutfaee 


65'A 


5i-7 


WAeai ilaiy Atm ....J 








SotUh Wheal Trelamny. 








Wntpr, 1 aiQBll stfcam out of TcinB .^.....< >-«■ 


63- 
7S- 


ibnutm- 
20B 


5S'5 


., pumped to Iho adit (13 fms. deep) .. from 


fi8-6 


Wlttal Mary Ann.t 








'^""•'bXm^'fTe"^L'^:h«*I-S^P'-«'''- 


98' 


43' B 


67-fi 


„ pumped to the Burfaee .. 18S7, July 29th 








from.. 


280- 


230- B 


fi4-6 


Wheal Trilaa!iy.% 








Water. amoderateBtreamout of j ,(^J-, t,^^, ^^^ 






_6!t . 
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and consists of calcareous slates, which sometimes 
contain organic remains.* The lode at HerocTs-foot 
— the only one yet wrought to advantage — has yielded, 
and still yields, an abundance of argentiferous galena, 
and bunches of copper-pyrites, beside smaller quantities 
of several other ores-f The lode is (heaved) displaced 
by a cross- (flucan) vein ; which consists mostly of 
schistose matter, but is, at intervals, thinly sprinkled 
with ore. J 

In climate, Herod's-foot can scarcely diflfer much 
from Plymouth, Caradon, and Menheniot.§ 

The undermentioned temperatures have been ob- 
served in diflferent part3 of the district : — 



LocaUtiei. 




Depth 

below the 

surface. 

tms. 


Belation 

to the 

•ea-Ierel. 

ftns.|| 


Temp. 


Duloe. 








o 


Water in an open well at Benoke • . 


1851, Sept. 18th 


Surface 


33- A 


55-4 


Saint Keyne. 










Water in an open well IT 


1851, Sept. 18th 


Surface 


25- A 


55-4 


Herod'$'foot, 










Water, a large stream out of the 

lodeS, 


1851, Sept 15th 


137- 


110- B 


67-5 


,t pumpod to the surface .... 


1867, July 27th 
from.* 


160- 


135- B 


61- 



♦ Giles, Cornwall Geol Trans., vii. pp. 97—9, 171. Peach, Ibid, p. 104. 
Sedgwick, Quarterly Journal of the Geol, Society, viii. pp. 5, 17. Holl, Ibid, 
XXIV. p. 423. Ante, p. 700. 

t Giles, Cornwall Geol, Trane.^ yn. pp. 201 — 3. Salmon, Mining and Smelting 
Magazine^ n. pp. 211 — 17. Webb & Geach, History and Progress of Mining in 
the Caradon ^ Liskeard District, pp. 16—18. Ante, pp. 705—15 ; Table XXIX, 

%Ante, pp. 716—18, Table XXIX, 

% Harris, Reports of the British Association, vii. pp. 24 — 5. Ante, pp. 745,-7 . 

II Approximate. 

% Carew, Survey of Cornwall (1602) f. 130. Norden, SIpectdi Britannia Pars, 
p. 86. Southey, Poetical Works, p. 656. Blight, Ancient Crosses and other 
Antiguities in the East of ComwdU, pp. 90—2. 
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At Eardiaton, some five miles S.E. of Oaweetry, the 
New Red Sandstone and a band, varying in width 
from a few ioches to perhaps five feet, by which it is 
intersected, both conaist, in great measure, of granular 
quartz ; but, whilst the former is tinged, more or less 
deeply, by various proportions of ferruginous matter, 
the latter contains, at intervals, great quaatitiea of 
earthy brown iron-ore, sometimes largely mixed with 
the green carbonate of copper, and occasionally thinly 
sprinkled with grey copper-ore.* At a depth of sixteen 
fathoms, however, the iron-ore is replaced by blue clay, 
when all trace of copper-ore suddenly disappears. 

A narrow ferruginous cross-vein intersects the whole 
formation ; but occasions no (heave) displacement. 

At Whittington, about five miles N.N.W. of Eardis- 
ton, the temperature, — between March 1842 and 
February 1843,— ranged from 11° to 81°, and aver- 
1 about 49=7.t 
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At Eardiston on the 17th — 18th of November, 
1842— 
water at the surface « was frozen ; 

„ issuing from the metalliferous band at 15 fins, deep, had a temperature \ m^a . 

of J ®* • 



„ pumped to the surface from 16 „ 



»» f 



II 



50*»; 



It may, perhaps, be desirable, to place the facts, 
already described, in such various points of view, as 
may disclose their respective peculiarities. 

The mean depths of the mines in each district ; — 
„ temperatures „ „ ; — 



99 



>J 



J> 



99 



»J 



ratios of increase in 
temperature, ex- 
pressed in fathoms 
of descent requisite 
to an eleyation of 
one degree; * .... 

annual temperatures ) 



91 



5> 



99 



at the surface. 

are set forth in the following columns : — 



9> 



Cioantries. 



Chili . 
Bbazil 



Ukitbd States . 



Provinces & Districts. 



Chanarcillo 



MinasGeraes ••• 



Virginia 



Undergroand. 


SarflMe. 


Mean 

depth. 

fms. 


Mean 
temp. 


Mean 

ratios. 

fms. 


Mean 
annual 
temp. 


155 
53 
15 


69-2 
67-9 
66-8 


21-6 
26-2 

§ 


64- t 
60-49 t 
55- 1 



For the foregoing extracts, from a MeteorohgicaX Register which extends from 
March 1842 to July 1851, the writer is indebted to the Reverend Albany Bossen- 
dale Lloyd of Hengoed and George James Symons, Esq., F.M.S., Editor of 
" BrUish Rainfalls 

♦ Henwoody ComtoaU GeoL Trans,, v. p. 404. 

t Keith Johnston, Atku of General PhoBnomena, PI. XVIIL Ante, p. 724. 

XAnU, pp. 726--8,— 9,— 32. Tables XXX— XXXZ. 

§ One obserration only. 

51. 
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m 









Buftca. 


c™.tri«. 


i^ 




Mein 
ntiot. 


UQIUI 

tanp. 


OiAinreLlBi.iKBB 


SukftHenn .... 


37 


sf-s 


10- 


sie* 


— { 


'WickloiT.'WiteTfoTd, 
Cork, & Kerry .. 


i" 


63-4 


u.,{ 


50-3 1 
S2'3t 


fiHOUltD .... i 


Coiliwdl 

Bhropehln 


92 
15 


62-6 


B-8t 


52-08 J 
*97^ 



Other details appear in Table XXXII. 

The mean — depths, — temperatures, — and ratios in 
which the temperatures increase with the depths, ia 



• ADSted, CAamiBl Iilandi, p. 140. Anls, p. 73G. 
t JAayi, Traiu. Boyal Irish Academy, xxn. pp. 41d,— 22,- 
738,— e,— 11,— 3. B. J. Oieer, Esq., MS. Ante, p. 739. 
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the different rocks of the several districts already 
mentioned, appear in the following pages :— 



Mean 

depth. 

fms. 


Mean 
temp. 


16 


64- 



New Eed Sandstone* 15 54* obsemttion 

only. 



* ** New Bed Sandstone [is] very much affected in its conductiTity by being 
saturated with moisture. 

Two blocks, — of which the second was the harder, — possessed the under- 
mentioned powers of conduction when in different conditions ;~> 

1. 2. 

Dry 25 49 

Saturated with moisture.... 60 ^ 



65 
Hopkins, Phil, Trans,, cxlvii. pp. 808, — 18, — 19, 

At the mine of Monk-Wearmottth — which was sunk, — 
264* fms. beneath the surface^ 
249*5 „ „ sea, 

to the coal-seams which underlay the magnesian limestone of Durham — 

the mean temperature at the surface was r. 47^*6 

„ „ the depth of 264 fms. „ . . 72°.6 

If, therefore, the depth of the ) , g.g , increase of tem- 

inyariable plane be taken at J " J b 6 „, we Have an mcrease oi tem 

perature equal to one degree for 9*9 fms. of descent. 

Phillips, London and Edinburgh Phil, Mag,, v. pp. 446 — 51 (Abridged). 

The coal-mine of Torcy (Department of Sadne et Loire)— 

was opened at 169*3 fms. above the sea ; — and 

„ sunk 155*9 „ below „ ; — 

the total depth thus being 325*2 „ „ the surface. 

The annual mean of the climate was 48°*5 ; 

„ temperature maintained at 303 fms. deep, in an abandoned part ) g^o. 

of the mine J " 

The works of MoulUelonge, some two miles distant, — 

were commenced at 175*3 fms. above the sea ; 

and— having pierced the New Red Sandstone — } 20*7 below 

entered the Coal-measures • 5 " " " ' 

they were continued, however 250* „ deeper;— 

reaching eventually a depth of 207*7 fms, below ) 446* „ beneath the 

the sea, or .5 surface, 

where the temperature • • was 100°'9. 

Now the difference 

^* mwn*it 2vS-cJ! } *°* *^® temperature at 803 fmg. In the mine was 32«»*S (1) ;- 

„ ' „ „ 446 „ in BlouUUUmge „ fl2*>*4(2);— 

„ 838 ftng. at Torcy „ „ „ „ „ t, 19«*0 (8). 
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The i*tii> in which the tcmpGratars iDorenaei with the &plh w«a — 
in the fiiat oue, one degree foi Q'2 bus. ; — 
„ secoud,,, „ B'S „ ; — 

„ third „ , „ 7-2 „ . 

(Waubbsin, Comptei Rendia). Sktth (Atmu&lAddceii], Quarterfy 
Journal of tht Giol. Soe,, xzit. pp. Ixxix. — lizx. (Abridged], 
The DtuJcinfitld cDlliei; afforded rare appartunilj for DfaaerviDg, in two ahaft*, 
Uie gradaai increue of temperature with depth. Of Ihe ofaieivalions mule by 
F. D. Aehlef, Eiq., the propiietoi, a STnopiii ie preieoted in the tetlowing 
oolnmna :— 



p 

Bxtrema. 


JIBT SHiTT. 




EllR 


Bb 


■OKD Shaft. 

Uciinii. 


EaUM. 


I^ 


Temp. 


DopUl 


Tamp. 


Daplb. 
tot. 


Temp. 


Deplh. 


i™p, 


2-8 


fit 
67-7 


1 

>■ 69-1 


Bi-i 


18-6 


83-7 
119'7 


fir 

59' 


I 95-8 


38^3 


34- 


^1 
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Rockf. 



Felspathic and Homblendio Books 



Mean 

depth. 

fms. 



87 



Mean 
temp. 



56°6 



Meui 
ratioe. 



10- 



It appears therefore, that tiie rooks in these neighbouring shafts maintain 
. different temperatures at corresponding depths ; and that at rarious parts — of 
eren the same shaft — the temperatures increase, with the depths, in widely 
difiPerent ratios. 
At the first shaft, indeed^ 

6fi obwrrationi were made, and in 17 of them^ (*^Jt**tt« 'teSJJJ 
At the second shaft — f \ exceeded those 

" « « 3 ( ;l^,"^ 

of these differences, howeyer, only one amounted to one degree and a quarter, 
whilst most of the others were much smaller. 

Nevertheless, that the temperature increases at an average of one degree for 
a descent of 

14*8 fathoms in the first shaft, and of 
16*8 „ 91 second „ , 

is indisputable. 

Faibbaibn, Report of the British Association, 1861, Fart ii. pp. 53 — 6. 
(Paraphrased and abridged.) 

The Bose Bridge collieries, at Ince near Wigan, haye afforded opportunity 
for the undermentioned observations :— 



Depth, fins. 


Temperature. 


BaUos. 


Depth, fins. 


Temperature. 


RaUoB. 


80*5 


64-5 




339-5 


o 

87- 




100* 


66* 


13- 


367- 


88-5 


18*3 


279- 


78- 


14-9 


372-5 


89- 


11- 


302-5 


80- 


11-7 


380-5 


90-5 


5-3 


315- 


83- 


4-1 


387-5 


91-5 


7- 


331-6 


85- 


8-2 


391-5 


92- 


8- 


335-5 


86- 


4- 


400- 


93- 


8-5 


339-5 


87- 


4- 


403- 


93-5 


6« 



From 80*5 to 403 fathoms therefore the increase of temperature averages one 
degree for 11*1 fathoms. 

For this interesting record the writer is indebted to 

John Arthur Phillips, Esa. 

In the Coal-mines of Virginia, which are believed to be of the Oolitic period 

(Lybll, Quarterly Journal of the Geol. Soc., iii. p. 261), Professor W. B. Bogers 

observed that 

flrom 66to 100fm8.deeptheincreaM of temperature j 1-5 or at the rate of 1 degree in 7-6 fins.: 

amounted to ) ° ' 

„ 100 ,,180 „ „ „ 8-6 „ „ 12- „ ; 

»» ^ »i **'' t* »f »» • * »» »» °*^ »» • 

D*ABCHLiC, Hisioiredes Progrhs de la Gdoloj^ie, i. p. 71* 
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Socki. 




temp. 


ntlob 




70 

40 
IB 
79 


61°8 

67'8 
62-9 

69-S 


na 


y 















The mean — depths,' — temperatures, — and rates at 
which the temperatures increase with the depths — 
of the mines which yield different metals and ores 
(Table XXXIV.J, are— 



MetaU and Ores. 


Mean depth, 
fms. 


Mean temp. 


Mean mtioi. 


Gold 


51- 
155- 
72- 


67-5 
69-2 
60-7 


23- 


Silver 


21-5 


Lead 


8-4 












• From one hnndroi and Ihir 


y-faur obsf rva 


inna, in the m 


D*. of Cornwall, 
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Metala and Ores. 



Copper and Tin* 



• • 



Mean depth, 
fms. 



114 



Mean temp. 



65-7 



Mean ratios. 



But whilst Motto Velho and Gongo Soco have been 
rich in gold, by far the larger part of the auriferous 
deposits have consisted of iron-pyrites in one, and of 
specular iron-ore in the other. Moreover, in the lodes 
which yield copper-ore, — whether mixed or unmixed 
with the oxide of tin,^ — iron-pyrites always abounds. 



Between the temperatures and ratios observed, at 
various depths, in mines which have afforded similar 
metals and ores in rocks of different character^ as well 
as between the temperatures and ratios noticed in such 
other mines as have yielded different metals and ores 
in rocks of like nature^ the following comparisons have 
been made (Table XXXV.) :— 



Hmol those which yielded copper." — Annalea et de Chimie et de Physique, xvi. 
p. 80 ; Edinburgh New Phil. Journal^ xxiy. p. 140. 

•* The tin mines of the Sauberg at Ehrenfriedersdorf also show a remarkably 
low temperature ; indeed it is a preyailing opinion that stanniferous mountains 
are colder than others." — Reich, Beobachtungen ueher die Temperatur des Gee- 
Mw in tereehiedenen Tie/en in den Oruben des Sachaischen Erxgebirges^ pp. 87, 
107. BiscHOPP, Edinburgh New Phil. Journal j xxiv. p. 140. 

The following are the mean depths at which obseryations were made, and the 
mean temperatures observed in the lodes affording different ores in the principal 
mining districts of Cornwall and Devon. 



Lodes. 


Mean depth, fins. 


Mean temperature. 


Conner • •••••••• 


140 
74 
92 


72-39 


Copper and Tin 

Tin 


61-46 
60-67 



Henwood, Cornwall Geol, Trans,^ v. p. 404. 



^Anie, p. 756, Note §. 

t Means of five observations, but all at the same horizon. 
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New Bed Suiditons 



CU]r-*Ute 

JaaoUnga 

Tklcoia and Mies- 
ceouB slate . . . . 



HBTAU AMD OSH. 



„^_ Meio 



Amongst the mines described in foregoing pages, 
those which have yielded silver and gold occupy high 
ranges of mountains, within the tropics ; whilst such 
as have afforded the ores of other metals have been 
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As far as' these observations extend, therefore, it 
appears that at considerable altitudes within the 
tropics, the temperature is higher than at correspond- 
ing levels below the surface at smaller elevations in 
temperate regions; but that the ratio at which it 
increases with the depth is much less rapid in the 
former than in the latter. 

The mean — depths, — temperatures,^ — and ratios at 
which the temperatures increase with the depths, of 
the mines before mentioned, irrespective of their 
geographical positions, altitudes, rocks, metals and 
ores, — are the following : — 



Extreiqe depth, fms. 


Mean deptb, fms. 


Mean temp.* 


Mean ratios.* 


Surface to 50 . . 


28 


61- 




50 „ 100 .. 


65 


60-5 


« 21-4 


100 „ 150 .. 


122 


65-4 


J 


150 „ 200 . . 


155 


72- 


5- 


200 and beyond . 


227 


73-2 


60- 


Means 


62 


62-3 


16-3 



less rapidly than it has been found to increase in the similar rocks of Cornwall. 
Hbitwood, Proceedings of the Royal Geol, Soc, of ComtDall, 24th Oct. 1865. 

At Monro Velho in Brazil the rate at which the temperature increases is but 
one degree for (33*3 fathoms) 200 feet.-~SMYTH, Quarterly Jourrudof the GeoL 
Soc.f XXIV. (1868) p. IxxxYi. ; Ante, p. 727. 

^ One hundred and thirty-four obseryations in the mines of Cornwall and 
Devon afforded— between 1830 and 1837 — the following results :— 
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But at great altitudes in tropical regions — where 
the temperatures are above, whilst the ratio ia below, 
the average, — and at smaller elevations in temperate 
climates, — where the ratios exceed, whilst the tempera- 
tures fall short of it, — observations have not been made 



RoCKi. 


Sutis. 


Qbahitb. 


B.tr™9 iepUu 


Ueui 


imp. 


Ballot, o 


dBpth. 


Hon 
IMP. 


Btll(M.a 


SmhetU, SO .... 


3S 


67° 


8-8 


31 


61% 


11-1 


aO „ 100 .... 


73 


61-3 


81 




SS-8 


6-6 


100 „ 160 .... 


127 


68- 


4-3 


133 


66-6 


6-S 


ISO „ 200 .... 


170 


78- 


61 


— 


— 




20auidb«]rDnd.. 


221 


8S-6 




237 


81-3 










6-5 





















Eehvood, TJumton'i Secordt of General Science, iv. (1836), p. 108 ; 
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in the same proportions at different depths. Thus,- 



Extreme depth, fins. 


Obserrations in 

eleyated tropical 

regions. 


Obserrations at 

moderate altitudes in 

temperate climates. 


Surface to 50 ... . 


24 


17 


50 ,,100 


5 


12 


100 „ 150 .... 


4 


10 


150 ,,200 .... 


2 


— 


200 and beyond . . 


2 




Totals 


37 


39 



deepest, of many mines in Cornwall and Devon, exhibit increments of tempera- 
ture equal to 10° each at intervals of about 47» 79, and 125 fathoms of descent. 
Whilst fifty-three experiments in the deepest levels or accessible parts of 
mines show the rock, water, and air to preserve in round numberSi— 
a temperature of 60° . • • . at 59 fms. below the 

surface ; 
70 .... „ 132 



• • • • tt 



and „ 80 

being an increase of .10 ••••,! 

• •.... 10 more „ 



99 

if 



ft 



239 
69 „ 
73 „ 



>i 



f» 



*f 



or 1° in 6. fms. 



deeper ; 



»» 



»> 



tf 



7-3 
10 „ „ 114 „ still deeper; „ 10*7 
Fox, Reports of the British Aaaodationj for 1840, pp. 310—16 (Abridged.) 

The following columns show the respective ratios of increase in temperature 
expressed in fathoms of descent requisite to produce an elevation of one degree ; 
deduced from four hundred and fifteen observations in the mines of Cornwall 
and Devon :^- 

















Lodes 
yielding 

both 
tin and 
copper 

ores. 

Ans. 






Depth. 


Granite, 
fins. 


Slate, 
fms. 


Rocks, 
fms. 


Cross- 
courses. 

fms. 


Lodes, 
ftais. 


Tin- 
lodes, 

ftns. 


Oopper- 
lodes, 

fms. 


Means, 
ftais. 


Surface to 50 


9-3 


5- 


5-8 


8-2 


6- 


8-6 


6-5 


4-6 


6-8 


50 ' „ 100 


9-1 


7-1 


8-1 


6- 


8-3 


7-3 


6-4 


8-5 


7-6 


100 „ 150 


8-3 


8-3 


6-7 


11- 


7-8 


8-5 


10-5 


8- 


8-7 


150 „ 200 


• • 


4-4 


37 


4-9 


6-3 


• • 


3- 


4-5 


4*5 


200 & beyond 


7-6 


6-5 


9-5 


3-9 


5-2 


6-1 


• • 


6-5 


6-4 


Means .. 


8-5 


6-2 


6-7 


6-8 


6-7 


7-3 


6-6 


6-4 


6-8 



Henwood, Comtoall Geol, Trans,, v. p. 406 ; (D'Archiac), 
Histoire des Progrks de la G6ologie, i. p. 69. 
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This preponderance of observation — 

at leas than 50 ^thorns deep in elevated, tropical, legloia ; 
&om 50 to 150 „ „ in lower, temperate, countries ; 

and at all greater depths ... at great altitudes withia the tropics, 
accounts for the apparently higher temperature from 
the surface to fifty — than from fifty to one hundred — 
fathoms deep. Yet, whether unequal numbers of ob- 
servations — in each of several countries so far apart, — 
at altitudes bo various, — in rocks so different, — and in 
mines yielding so many metals and ores, — can afford 
results accurately representing tlie mean temperatures 



The temperatarea observed i 


n the rock* 


rfodwat 


the de^xtt leveU, and ratio* 






ease nith the deptha, 


1 miaea in Tatioua paiU of 




Cornw«l,aie— 






1 


,,. 1 „ 


Rock. 


imtoofob- 


Deplh. 




















BolaUack ....'copper&Tin 


Slate .. 


1837 


IBB 


78- 


6-S 




r Slate .. 


ises 


256 


87- 


6-9 
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and ratios on any one vertical line, may, perhaps, 
be open to question. 

The composition and structure peculiar to different 
strata afford greater or less facility for the ascent of 
water and vapour ; which, co-operating with the con- 
ducting power proper, in various degrees, to all rocks, 
— aid as well in transferring towards the surface of the 
earth some portion of the heat maintained within it, 
as in determining to each formation its due distribution 
of temperature. Occasionally, however, this normal 
equilibrium is disturbed by the miner;* through 



United Mines, is one of a group of east and west [copper-] veins which are en- 
cased in the clay-slate or killas, on the east of the granite hill of Carn Marth. 
^ ^ % The author found, in 1855, the chief spring welling upwards in a level 
251*6 fathoms deep, with a temperature of 114°. * * * In [1864, however,] 
these parts of the working^ had been laid dry by the extension of deeper gal- 
leries, and the point of egress of the springs was along the rich lode, advanced 
[much] farther eastward. $: * 4s [In this part of the works] the principal 
body of the upward-flowing water was to be seen rising 4t 4: * on the north 
side of the magnificent lode of cellular, black-stained, cinder-like pyrites. The 
next level [at 270 fathoms below the surface] is advanced farther eastward by 
some 70 fathoms ; the lode exhibited a good breadth of fine black-coated copper 
pyrites ; and small feeders of water, issued mostly from the north, or hanging- 
tDcUlj almost scalded the fingers holding the thermometer, which marked 122°. 
4t % % At the bottom level, which is 275 fathoms deep ; in its end the lode was 
narrow, and very impervious to water, but a little rill trickling from it showed a 
temperature of 121°. ^ 4: * 

Between my last two visits 4: 4s 4: the point of issue of the hotter water had 
been deepened 30 fathoms, and the temperature was increased by 8°. This 
would give V for 3*75 fathoms. « * • 

Smyth, Mining and Smelting Magazine y vi. pp. 198 — 6 ; Reports of 
the British Association^ for 1864, Part ii. p. 70. (Abridged) 

* <* Numerous observations show that, whilst the conditions of the works on 
mines are unchanged, the temperatures at considerable depths are constant ; 
but it seems not to have been ascertained whether the temperature of any spot 
—after other openings were extended beneath it — remained the same as it had 
been when it was the bottom of the mine. To invite enquiry on this subject, I 
venture to offer the following comparisons. 
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whose shafts and (levels) galleriea, crater and rapoar 
circulate more freely than they had previously circu- 
lated through the cleavage-planes, joints, and crevices 



Bait Whtal Crofiy (a copper-mine. 












1S3S. 


1810. 




Dsplh, 




Doplh. 








Temp. 




Temp, 


Longcloie, Engine-lode 


85 


63?6 


8S 


00° 








115 


64- 


Tyevetiion, 7teevB*s Lode «* ■... .*.* •* 


115 


63' 


US 
135 


63- 




70-75 


WJmal Vet (a lin-mine, opened 






in clBj-riatB). 


1838. 


I869.a 


JfainLnfe, W 






210 7*.6 


„ ,W 






222 


75- 


„ ,B 


330 


78- 
fBO'5 


1 


1 






240 


\„. 


\ 240 


74- 
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in the rocks and lodes ; as therefore, each successive 
extension of deeper works intercepts, in its turn, the 
ascent of warm currents, the temperature of the original 
bottom gradually declines. 

That, here and there, portions of various rocks and 
vein-stones are cooler than those above them^ seems 
too well authenticated to admit of question. Such, 
infrequent interpositions, however, are seldom of great 
vertical range, and there is reason to believe they have 
usually but small horizontal extent ; moreover, between 



at Rewe^a Lode, the temperature 

at the bottom was eQ**" in 1838 when the works were 115 fms. deep ;— 

but it had, at the same 

spot declined to •• 62* 1,1840 „ 20,, deeper:-^ 

yet at the bottom it had 

risen to 70*75 „ „ i, 135 i, deep. 

At Wheal Vor, 
the temperature on the Main Lode 

at the bottom was 80^*5 in 1838 when the mine was 240 fms. deep;— 

but it had at the same spot 

fallen to ..«. 74'a „ 1859 „ 81 „ deeper; — 

nevertheless at the bottom 

it had adyanced to •• 91*a „ „ „ 321 „ deep. 

HsNWOOD, Comteall Geol, Trans,, v. (1843), p. 395; lUports of the Royal 
InstUtaion of ComtoaU, xu. (1859), pp. 21 — 3 ; Annales dee Mines, 5me 
86rie, Xvi. pp. 671—3. 

At Wheal Vor, on the 30th September 1858, the mid-day temperature 

at the surface was « • • • 67*'; 

but at the bottom, 311 fins, deep, the air and the water issuing from 

the rock were both at .... 80^. 

BuYTH (Annual Address), Quarterly Journal of the Qeoh Sociefy^ 

xxiv. p. IzxxY. (Abridged.) 

« On comparing the results obtained in Dolcoath in 1821—2 aDd 1827, it ap- 
pears that the temperature was increased only 4° in one leyel with an increased 
depth of 42 fathoms, giving a ratio between the stations of 1° increase in 10*5 
fathoms ; and in another level the temperature was actually 2° to 2^*5 less than 
in 1822, although 42 fathoms deeper than the mine was then." 

Fox, RepoH of the British AssodoHon, for 1857, Fart i. p. 100. 

a Ante, p. 764, Sub-note. 
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their temperatures and the temperatures of the warmer 
rocks above and below them, the differences rarely 
exceed two degrees, and usually they are much smaller. 
Whether this state of things is a natural one, — or 
whether — in fact — it may have been brought about by 
the shafts, levels, and other openings in which it has 
been observed, — is beyond the scope of this enquiry. 

W. J. KENWOOD. 



3, Clarence Place, Penzancd, 

1870, Febkuaet 3rd. 




On the changes of temperature which take place — at 
the same, and at different^ times, — on the surface 
and at depths of threes six, and nine feet in the 
Canga, at Agoa Quente in Brazil 

The following observations were made with a view 
to ascertaining the rate at which solar heat penetrates 
the earth. 

The high granitic ridge of the Cara^a,* situate in 
Long. 43^ 10' W., Lat 19" 50' S., is, on the W.S.W. 
— separated by a deep and narrow glen from a parallel, 
but less elevated, range consisting of talco-micaceous 
slate,t and schistose iron-glance interlaminated with 
quartz (ItahiriteX), in which — at least — one con- 
formable bed of auriferous (Jacotinga § ) manganese, 
iron-glance, and talc has been extensively wrought. 
Considerable portions of the talco-micaceous slate, as 
well as of the Itahirite and Jacotinga, are overlaid by 
(Canga || ) breccia, containing sub-angular masses of 
the selfsame rocks and of quartz, usually cemented by 
compact brown iron-ore, but sometimes imbedded in 

♦iln^c, pp. 174—6. 

tIWrf,pp. 176,220. 

X Ibid, pp. 214,— 21,— 44,— 8,— 98. 

§ Ihid, pp. 173, 214,— 16,— 19,— 23,— 7,— 86,— 46,— 61,— 86, 803, 729. 

I Ihid, pp. 216,— 17,-36,— 46,— 99, 819,-24. 

*• The ground rang under the hoof as if iron-plated \ % * * , The appear- 
ance of the mineral reminded me of the laterite in Malabar and Western India, 
hut here it is the richest hsematite." 

BuBTON, Explorations of the Highlands of the Brazil, i. p. 316. 

6 N 
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reddle. ParticleB of gold • and nests of native copper* 
occur in the Canga, but too rarely to need further 
remark. 

Some four hundred fathoms N.W. of, and perhaps 
sixty fathoms above, the works at Agoa Quente,\ — 
that is to say about three thousand six hundred feet 
above the sea — the surface is partially clothed with a 
stunted coppice of ( Lychnophora) Candeia ; J and 
at this spot holes § — of two inches in diameter and 
respectively of three, six, and nine feet in depth — were 
sunk in the Canga. 

Thermometers — adjusted to the Standard of the 
British Association, by Pastorelii of London — were 
placed at the bottoms of the holes ; which were then 
carefully closed with long wooden plugs wrapped in 

• Antt, p. 236. 

+ Ibid, pp. 224— *2, 729—31. 
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cloth ; and — except for a minute or two at each read- 



Zupia, 
8 ponces sous terre. 



Daxu Tail. 



1830. 
Ao&tleSI 9h.m. 

10 

11 

1 

3 
le 9 ii 8 h. m. 

midi. 



•• 



• • • • ar* I • 



2 A c. 

21-4 
21-5 
21-5 
21-5 
21-4 
21*4 
21-4 
21-4 
21-4 
21-4 
21-3 
21-3 
21-3 
21-6 
21-3 
21-3 
21-3 
21-3 
21-3 



•-• 



lelOiimidi 

4 

lelliimidi. 

le 12li9h.m .•••• 

midi 

Iel3ii9h.m. 

3 

4 

le 15 ^ midi. • • 

leieiimidi. • 

3 

lelSkmidi 

La boule da thermomitre a 6t^ plac^e k un pied an dessous de la sorfaoe^da sol. 



• • 



70°6 F. 

70-6 

70-7 

70-7 

70-7 

70-6 

70-6 

70-6 

70-6 

70-6 

70-6 

70-3 

70-3 

70-3 

70-7 

70-3 

70-3 

70-3 

70-3 

70-3 



21^7 C. 

22*2 

22*2 

23*8 

22-8 

20- 

23-3 

22-2 

23*3 

23*5 

22-5 

20-5 

21-1 

20-6 

22-6 

23*9 

22-8 

22*8 

22-3 

24-4 



• • 



•• 



IV F. 

72- 

72- 

74-8 

73- 

68- 

74- 

72. 

74- 

74-3 

72-5 

68-9 

70- 

69*1 

727 

76- 

73- 

73- 

72-1 

76-9 



lel8ii3h.soir. 

4 

6 

9 
le 19^9h.m. .. 

midi. • • 

2 

6 
le20iillh.m. • 

midi .. 

3 
le21 ^3h.s. . 

6 
le22^9h.m. ., 

3h.8. . 



21-6 C. 

21-6 

21-5 

21-5 

21-6 

21-6 

21-6 

21-6 

21-6 

21-6 

21-5 

21-6 

21-6 

21-6 

21-6 

21-6 



• • 



70-7 F. 

70-7 

70-7 

70-7 

70-7 

70-7 

70-7 

70-9 

70-9 

70-7 

70-7 

70-7 

70-9 

70-7 

70-7 

70-9 



23°4 C. 

22-3 

21-7 

22-2 

2M 

21-7 

22-8 

22*2 

22*2 

21-1 

21-7 

22-2 



•• 



741 F. 

721 

71- 

72- 

70- 

71- 

73- 

72- 

72- 

70- 

71- 

72- 



770 W. J. Hbnwood, on Temperatures at the 



ing of the instruments — they were never reopened. 

" Fenduit let niola de isptembie, octobie et novembre, le theinnomitre a 
twiotm iiidiqn* 2I°-6 C. (TO"-? F.) 

Marmatc. 

" lie thermamStce K it6 p1u£ k 1 pled dan> 1& Bol, cbmi une salle basse de la 
maison du luiiateDdRiit dea miaea. Ls temp^Ktuie mojemie de cette muBon 
dfduite d'ane aaiiSs d'obserTBtlons eat de 20°-6 C. (6S°'9F.). Elle eat flev^e 
an-deaana de TOe^an de 1,426 miuee (1,679 feet). 







wm. 


1830. 


20-6 C. . 

20-fi 

20-fi . 

20-3 

20-3 

20-1 

20-3 






. 68 
. 6S 
. 68 
, 68 
. 68 
. 6S 





























" Dea obaervatiana faltet par Caldaa, dant Toiaiaage d'Anaerma, donnent k 
ceHe paitie de la tbII^c du Cauca,"— £lev£e de l.OSO mitiea— [3,54S feet) " one 
tempiratuie moyenne de 23°-8 C. (74°'8 F.). 

" Le thennom&tre pUc£ A 1 pied de pcofondeui dana le sol d'uQ iez-de-chaaa£e. 
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The temperatures observed at 6 a.m., noon, and 
6 P.M., from the 22nd of May to the 13th of July 
1Q49, in each of three holes;* and at 3, 6, and 9 



Quito. 

'* La temperature moyenne de Qaito,^eiey6e de 2,914 metres (9,560 feet) — 
a M fix€e par deux observateurs, MM. les colonels Hall et Salaza ; leurs ob- 
serrations donnent une temperature moyenne de 15^*55 C. (60'' F.)* 

** Pendant mon s^jour k Quito, j 'engage ai M. Salaza it suivre la marcbede 
son tbermom^tre mis k 1 pied au-dessous de la surface du sol. Les obserrations 
furent faites dans xme salle Casse. 



Mois. 


Dates 
26 








Thermom^tre. 








4 7 h. m. 


4 11 b. m. 


&2h.s. 


i4h.8. 


1331. 
Septembre •••• 


15"5C. 


59-9 F. 


15-5 C 


. 59-9 F. 


16*-5C. 


59-9 F. 


15*50. 


59-9 F. 




27 


15-5 


59-9 


15-5 


59-9 


15-3 


59-5 


15-5 


59*9 




28 


15-3 


59-5 


15-5 


59-9 


15-5 


59-9 


15-5 


59-9 




29 


15-5 


59-9 


15-5 


59-9 


15-5 


59-9 


15-5 


59*9 




30 


15-5 


59-9 


15-5 


59-9 


15-5 


59-9 


15-5 


59-9 


Octobre ^ 


1 


15-3 


59-5 


15-5 


59*9 


15-5 


59*9 


15-5 


59-9 




2 


15-5 


59-9 


15-5 


59-9 


15-5 


59-9 


15-5 


56*9 




3 


15-4 


59-7 


15-5 


59-9 


15-4 


59-7 


15-5 


59*9 




4 


15-5 


59*9 


15-5 


59-9 


15-5 


59-9 


15-5 


59-9 




5 


15-5 


59-9 


15-4 


59-7 


15-5 


59-9 


15-5 


59-9 




6 


15-5 


59-9 


15-5 


59-9 


15-5 


59-9 


15-5 


59-9 




7 


15-4 


59-7 


15-5 


59-9 


15-5 


59-9 


15-5 


59-9 



" Les observations que je viens de rapporter establissent, ce me semble, d'une 
manidre certaine, que la temperature moyenne d*un lieu abrite situ6 entre les 
' tropiques, est donnee par la temperature du sol prise k 1 pied de profondeur." 
BoussiNOAULT, Afinoles de Chimie et de Physique, liii. pp. 228 — 35. 

** La temperature de Bio- Janeiro a ete evaluee, par M. E. Chevalier ( Voyage 
de la corvette * la Bonite,* p. 18), k 24°-2 C. (75°5 F.) d'apprfis des observations 
faites k 1 pied de la surface du sol et k la profondeur de 3 metres (9*8 feet), dans 
un puits." — D'Abohiac, Histoire desproyrie de la G^ohyie, i. p. 88. 

«Trevandrum is situate in Long. 5° 7' 59'' E., Lat. 8° 30' 32'' N. ; the Observa- 
tory hill, which exposes a grassy surface, rises to about 200 feet above the sea^ 
is composed of the stone called Laterite, and in this thermometers were placed 
at the respective depths of 3, 6, and 12 French feet (3*2, 6*4, and 12*8 feet English 
measure). 
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A.H., noon, 3, 6, and 8 p.m., and midnight, from the 
Ist of January to the 13th of July, at the Burface, 
are compared in Table XXXVII. ; whilst the high- 
est, lowest, and mean temperatures during intervals 
of ten days each, in the same periods as shown in 
PL VI. and in the following columns. 



The followiDg columns ODDUin the monthly means of obaerratiooa made dsUy 
(except on Sundsys) at Ba.m., noon, 6 F.»., and midnight, bb well on encli of 
theae thermometer! u on others \\ the surface, from the let of Maj 1812, to the 
31« of December, 184fi. 



Months. 


eorttee. 


«r™^^.„„.., 


8Pnii.di^4EngU.h, 


)ll'rai»ta,lS'BEp(liih 


January .. 


78°930 


84°B54 


8S-6I8 


86'-628 


February , . 


BO-386 


86-838 


86-625 


86-78* 


March .... 


82'730 


88-789 


88-110 


86-373 


April .... 


83-370 


89-fll4 


88-527" 


86-918 


May 


81-fl03 


88-413 


88-224 s 


— 


June .... 


79-023 


8S012 


86'3S3 


86878 1 


July 


78'4B0 


83-250 


85-144 


86-537 


■ 
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Temperatures obserred at 



Periods. 



1849. 
Jan. 1 — 10 . • • . 

„ 11 — 20.... 

I) 21 — uO. ... 

„ 31— Feb. 9. 
Feb. 10 — 19.... 

„ 20 — Mar. 1. 
Mar. 2 — 11.... 

ff 1a "" a1 •• • . 

1} ^iS -^~ ul • . • . 

April 1 — 10 ... . 

„ 11 — 20.... 

„ 21 — 30 

May 1 — 10.... 

„ 11 — 20 

„ 21 — 30.... 

„ 31 — June 9. 
June 10 — 19.. •• 

„ 20 — 29.... 

„ 30 — July 9. 
July 10 — 13.... 



the surface. 



I 



depths of 

^ 



S 



^"Extremes < 
o Means . • • • 
*^ Ranges • . 



Si 

p 

s 



^Extremes < 

CO ^ 

p^Means • • . . 
•^ Ranges . . 



83- 

84*3 

84*8 

79-5 

81-5 

80-5 

80-6 

78- 

80-5 

80- 

77- 

76-6 

70- 

71-8 

72-7 

69- 

73-4 

70-2 

67-6 

68- 



84-8 






65 
61 
62 
63 
6G 
60 
64 
67 
62 
62 
61 
54 
42 
44 
48 
50 
43 
50 
48 
48 



42- 



42-8 



84-8 



S 



e 

72-3 

73-7 

73-5 

70-4 

69- 

73- 

71-5 

68-9 

70- 

7M 

68-4 

65-1 

59-3 

61-9 

61-5 

61-2 

59-3 

62*1 

57-7 

57-8 



42. 



V , ' 



42-8 



67-3 



66-3 



three feet. 



I 



73-7 

72-3 

72-5 

72- 

71-9 

71-3 



73-7 



i 
a 



72-1 
71-4 
71-7 
71-1 
71*1 
71-2 



71-1 



2-6 



§ 



72-8 
71-9 
72-1 
71-5 
71-5 
71-3 



72-1 



73-7 



7M 



2-6 



71-9 



I 

m 



six feet. 



s 

a 



71*6 70-6 



71-6 
71-8 
71-2 



71-6 



71-2 
70-8 
70-8 



I 



71*3 
71-4 
71-1 
71- 



nin9 feet. 

I i 



n 



71-8 

71-6 

71-2 

71-1 

71" 

70-8 



70-6 



. • . . 



71-2 



«-• 



71-8 



7f.l 

71-3 

71- 

70-8 

70-8 

70-7 



71- 



0-8 



71-8 



9 

9 



o 
71-4 

71-5 

711 

71- 

70-9 

70-8 



70-7 




71-2 



71*1 



At Brussels the temperatures hereafter mentioned are the means of ob- 
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From the 22nd of May to the 13th of July 1849, 
therefore, the extremes, the means, and the ranges of 
temperature were ; — • 



aervattona at diffeteat depths an opposite sides of the Obserratorj ; from 1831 
to 1839. 







Uhbhadbb. 






1. 






UgjiIIui. 








"-" 


1 

jl 


1 




1 

i! 

! 


I 
II 


J 


P 

1 


t 

I! 

la 

s 


i 


1 

i! 


i 

r ! 


Jan. 
Feb. 
Hsich 
April 




3°B-7 
30- 
45'5 
61-3 
65-7 


Si- 

34-6 
39-3 
42-6 
a3'4 


34'2 
31'3 
40'2 
43-9 
64 -e 


39'7 
43' I 


38-2 
S7B 
3», 
42-0 
SO-2 


38'5 
39- 
40-6 
42-8 
10-0 


3S-7 
41-S 
44-6 
r53-B 


3°B-0 
38-r 
40-9 
43-1 
SO-4 


40-6' 42 
30-8 41 
41-5 42 
43-3 43 
50- 49 


2 


44-3 

43- r 

45- 
49'€ 


6°3-4 

61 -e 

50-2 
49-fl 
49'3 


54 
54 
63 
52 

"- 


5 
2 


■ 
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Ptoee of obterrmtion. 


Bxtl9III68« 


Meant. 


BugM. 


Sur&ce 


43. _73-4 


59*1 


30U 


Three feet deep . . 


71- 1—73-7 


721 


2-6 


®^ j> *j • • 


70-6— 71-6 


71-2 


1- 


Nine ,, ,, •• 


71- —71-8 


71-2 


0-8 



Sapth. 



Borfkee 

■Mnn Eeet 

0-15 .. 0*49.. 

0-19 .. 0-58.. 

0-40 .. 1-31.. 

0r46 •• 1*47.. 

0-00 .. 1-96.. 

0-76 .. 2*46.. 

0^ •• 2*62.. 

1- .. 3*28.. 
9^ .. 12*8.. 



Sounnsv aspbct.— 

UVSKADBD. 



LOWMt. 



Jan. 13 



f* 



a 
14 



Feb. 8 



Jan. 30 



,. 30 

a 

» 26 



OQ S 



Apr. 25 
May 2 



f> 



9 



» 12 

a 

» 19 



Hlfhett. 



July 9 



i» 



a 
9 



h 

Aug. 2 



July 23 



» 25 
Aug. 6 



"3 

a 

a 

9 

aa 



Oct20 
» 30 



Not. 2 



t> 



>» 



8 
a 
4 



NOTRHBUr A8PB0T.- 

Shadbo. 



Lowest 



Jan. 17 



29 



Feb. 5 

„ 17 

» 27 
Apr. 20 



May 3 



HiflMtt 



it 



II 



II 



9 
13 

18 



July 18 

.1 24 

,1 30 

Aug. 6 



I* 



24 
July 17 



n 



9 



§ 



a 



Oct. 21 



II 



26 
Nov. 4 



i> 



ti 



13 



OctUlJan. 10 



1 day , 7 days 



•• 



a 
10 days 



h 
25 days 



h 

24 days 



3 



t> 



10 „ 
7..« 



4 „ 



2 „« 



6 days 

4 „ 

5 „ 

6 „ 
53 „ 



6 days 



5 days 



Betsreen the times at which the lowest, highest, and mean, temperatures, 
retpettfrely, occur at the surface and at dififerent depths, the hereafter meationed 
periods, therefore, intervene : — 

SurfiMe I 

MteM^ Ftet. 

0*16 .. 0*49.. 

0*19 .. 0*68.. 

0*40 .. 1*31.. 
0*45 .. 1-47.. 
0*60 .. 1*96.. 
0*75 .. 2*46.. 
0*80 .. 2*62.. 
1* .. 3*28.. 
3*9 •• 12*8.. 



12 days 

7 M 

12 „ 

10 „ 
52 .. 



6 



6 



n 



II 



3 I, 
66 „ 






9 


II 


4 


II 


5 


II 


58 


If 



5o 



QuETBLBT, Memoirea de VAcadimie RoyaU de BruxeUes^ z. pp. 3—80, 
xin. pp. 3 — 52. (Abridged.) 

a One year only. h Two yean only. 
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From the 22ad of May to the 13th of July, how- 
ever, the extremes, means, and ranges were; — 



At Greenwich obBOTTatiouB tiKTe been taide dBiljr, for maiiy yetil, on thermo- 
msten-^t the surface and at depths o^ 1 inob, 3'2, 6-1, 12-S, uid 26-0 Eoglidi 
(3-, 6-, 12', 'niid 24- French] feet. " The soil [ie compoaed] of beds of aand ; 
of Sint-graTel with a large proportion of sand ; and of £inta with a amsll pro- 
portion of aand, cemented almost to the conaiatencf of pudding-stone. • • * 
[Thole puta of the tubea which project above tbe eurface] ue protected by a 
wooden case or box fixed to the ground; the aides of the box are perforated 
with nnmeiaua holes, and it has a. double roof. In the North face of tUa box Is 
a large plate of glaaB throogh whicb the thermDmetera are read." 
and means obserred during the jeais 1865, 1863, and 1867 btn been ;- 





.-a.. 


.... 


Mar. Apr. Maj. 


... 


-July. Aug. 


fepl. 


Oct. 


.... 


D«. 








At the mrfaee. 












Eigheat .... 


S3-6 


6S-2 


fiVs 75-8 81-6 


83- 


84'3 34-7 


827 


73-2 


83- 


54-3 


Lowest .... 


20- 


30.3 


33'1 14- 42-3 


64- 


67' 56-1 


50'9 


4o- 


37'9 


28-7 


Mean 


iO-S 


44'1 


43- 57-8 61'9 


69- 


fl9'8 68-2 


67' 


57-6 


47-7 


43-1 



Highest 



a drj>(h of one ineh. 
..|6e-2l60-7 150-1 [59-4 166- [69-6 |77-1 |70'8|70-5[e3-2[66-8|Sl-9 
,.2B- 81-2 35-1 43-8 4fi'2 57-5 56-8 o6-7 68-1 46-6 39- 34-3 
..I40-2I42-7 |40'7 151-2 |55-5|63- |64'6|62-8|el-7|51'2|4S'6l43-3 
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PlM« o( oUwTfttiau. 


Eitremel. 


U«uu. 


B««-. 


Surface 


43- — 73'4 


eo°i 


30°4 


Three feet deep.. 


71-1— 73-7 


71-9 


2-6 


Nine 


70-7— 71-8 


71:1 


. M 



The InteTTslj betneen the times of highett and at lovest temperktutet M the 
mi&oe and at diffeieut deptha. are shown Id the foregoing columne. 

Tlie highest, lowest, and mean tempeiaCures, as well as the rangea at the BOI- 
faee and at larione depths, were — 





BIgtiat. 


Lowut. 


Mwn.. 


^M'<gm. 


Sorfooe 


M°7 


2fr 


S5°-8 


Ul 


1 ineh in depth . 


77-1 


3B- 


62-2 


48-1 


8-2 tM „ .. 


64-* 


39'1 


61-6 


253 


B-i „ „ .. 


61-4 


44-2 


52-4 


17-2 


12-8 „ „ 


e7-2 


44-8 


61-4 


12-4 


i&t „ „ 


G2'9 


48- 


60-9 


4-9 



Magnttiml and Meteorologieal O&Mtrvationi ai the Royal OiierKUoiy, 
Qrtentcich, 1366, pp. xlii.-~^iti., cdlzxxiii. — Til. ; 1866, pp. xxill. 

M and near Edlnbu^h obseivationa were oontinued from 1837 to 1842 at 
depths of 3-2, 6'4, 12-S, and 26-6 (Engliah) feet j— 

OS the C&lton Hill, in poiplif ritie trap, at 3E0 feet aboie the tea ; 

ill the Experimental Oaiden, „ sand , „ 70 „ „ ; 

k at Cr^gleiCh, „ sandstone , „ 160 „ „ ; 

wlOi the tmdermentioned reaulta ; — 







Callo 


HiU 




E.IX, 


Imon 


""'"'- 




□niielelih. 




Depth. 




i 
1 


1 


1 


% 


! 


1 


1 


1 


1 


1 


1 


3-1 feet 


6fl'2 


36-7 


16°6 


20-6 


57-2 


35-1 


til 


22° 1 


5^-9 


sii 


ds'-s 


20'-fi 


6-4 


32-3 


3W 


46-8 


12-6 


54-6 


38-6 


4M 


IB' 


53-8 


38-1 


46-9 


16-7 


12-8 „ 


iB-4 


43.« 


46-3 


6-8 


60'fl 


12-8 


.6-7 


7-8 


61-1 


40-7 


46-9 


tO-4 


26-6 „ „.... 


(7-8 


46. 


t6-8 


1-8 


48-2 


16- 


"■' 


2- 


48-6 


43-8 


46- 


47 



778 W. J. Henwood, on Temperatures at the 

The depths at which the observatioos were made ; — 
the mean temperature of each spot at the commence- 
ment of the series (on the 22nd of May, 1849);— and 
the nearest periods at which these were, respectively, 
the meafis of the climate ; are shown in tlie following 
columns : — 



Depth. 


1849, 

22na May. 

Mean 


Nearest preceding day on 
wbich the mean of the 

'underground. 


i.t.,™i, 


Date. 


Mesa temp., 
surbce. 


day.. 


Three feet . . 
Six „ *.. 
Nine „ .. 


73-3 

71-4* 

71-6 


Mar. 3 
Apr. 6 
Apr. 6 


74-3 
72-7 
72-7 


80- 
46- 
46- 



At Upial theimometeiB sunk I'07 foot, 2'14and 3'20 [eet in the ground, and 
obselied ddly at six in the morning, two in the afternoon, and nine at night, 
showed temperatures of which the monthly meana are set forth in the following 
columns ; — 




surface^ and at small depths^ in Brazil. 779 

The proportion of solar heat absorbed by the ground 
must, of course, depend, in some measure, on the 
nature of the surface.* 

The following columns set forth the means of ob- 
servations, at the surface, as well as at depths of three^ 



" The obserrations from which the following table has been deduced were made 
at Alverton, near Truro, in 1852 — 3. It * * Four pits, about two feet deep 
and two feet wide, were dug in good healthy garden loam. [The first] was filled 
with yellow clay frem the clay-slate; [the second] with pure white sand, from 
the sand-bed at St. Agnes Beacon ; [the third] with peat, almost pure vegetable 
matter, well worked before put into the pit; [the fourth] with garden loam, ^e 
bulb of the thermometers was placed 4 inches below the surface in the centre of 
each pit, and another thermometer was placed in the same manner under the 
short grass of the lawn. Each variety of soil was thus subject to the same 
drainage below and to the same influences above. The readings of the thermo- 
meters were made in the morning when the temperature of the soil was lowest, 
and again in the evening when it was highest Ht % % , 

** Temperature of the air and of different kinds of soil, Alverton, near Truro. 



Date. 


Aip. 

Mean 
temp. 


Clay. 

Mean 
temp. 


Siliceous 
Sand. 

Mean 
temp. 


Peat. 

Mean 
temp. 


Garden 
Loam. 

Mean 
temp. 


Grass. 

Mean 
temp. 


1852. Sept 

Oct 

Nov 

Dec 

1853. Jan 

Feb 

March .... 
April ...... 

May 

June 

July 

Aug 


57°7 

51-1 

50-9 

49-3 

44-9 

37- 

44-4 

50-5 

63-4a 

57-6 

60-5 

60-5 


56% 

501 

46-1 

46-7 

42-1 

36- 

4M 

49-9 

67*1 
64- 
63-1 
62- 


o 
60* 

50- 

49-1 

46-2 

42-1 

34-6 

40-4 

50- 

57-2 . 

63-9 

63- 

62-5 


. 57^6 
51-6 
50-2 
47-8 
43-7 
37-4 
42-2 
50-8 
57-7 
63-5 
63-8 
62-8 


59°6 
51-1 
50-2 
48-1 
43-2 
36-8 
41-3 
50-8 
583 
65-1 
64-3 
63-9 


o 
601 

54-2 

52-2 

49-6 

46-7 

40-8 

45-2 

53- 

60-1 

67-3 

67-2 

68-1 


Annual Means • . 


51-5 


51-2 


51-6 


52-4 


52-7 


55-4 



Whitley, Bath and West of England AgricuUuralJoumal, in. pp. 12—15. 
(Abridged.) 

« 1852. 



780 Or Ten^eraiwe$ at small deptJu in Sranl. 

six, and nine feet; at 6 a.h., noon, and 6 p.h-, during 
the same period ;• — 







Sa 


u. 




■Noon. 






6l-.ll. 






V^o, 


Mv. 


--■ 


Juij, 


1 


M.7. J"«« 


litij. 


1 


KM. 


iUM. 


loir. 


1 


If 


Snrfu^e.... 


57-8 


SS°8 


51 -B 


5fl°6 


66-5 eo°3 


64-7 


B2°S 


B3° 


63-2 


61°6 


S2°6 


60-2 


3r*etdeep.. 


72-7 


72-7 


716 


72-3 


72-7|71'» 


71-4 


72-0 


72-8 


71'8 


71'4 


72- 


72'I 


S 


71-2 


71 '2 


— 


71-2 


71'2:7M 


— 


71-2 


71'2 


n- 


_ 


71-1 


71'2 


9 .. „ .. 


71-3 


Tl'4 


70-8 


71-2 


71'4 71-2 


70-8 


71-1 


71'4 


711 


70-7 


ri-i 


71-1 


Mam, .IS. a.) 


71-7 


71-7 


7M 


71-fi 


71'7[7I'< 


7M 


71'4 


7I-J 


71'3 


71- 


71-4 


Tl-fi 



It would seem, therefore, that at depths of three, 
six, and nine feet respectively, the mean temperatures 
slowly declined, both from May to July, and from 
morning to evening-t These obaervationB, howeTer, 
extend to neither of the annual extremes. 

W. J. KENWOOD. 

8, Clabence Place, Penzance. 
1870, March SOth. 



* Such obKTTmtioni only u mrs made ■iteoltaneaiul; at the lereial tlationt, 
Imt« beeo uied Id deducing theM ATeragek 

t At TreTuidrDm obecTTBtioni— it inCsTTala of six hour* — front th« Itt of 
Maj 1842 to the 3lBt at December 184G, afforded the andermentionsd reantti. 



D.PU* 




HMnofo 


HTTBUaD. 




Mmat. 


flA.H. 


n™. 


flP... 


UldDl^L 


3fMt 

6 

12 „ •• 


B2°fi0 
83-7a 
83-80 


S2°66 
83'S8 
S3'0S 


82^Sfi 

83-88 
83'9£ 


82-^60 
SS-S2 
83-90 


82%fi 
83-87 
83-93 


Keaoa 


83-46 


88134 


83-46 


83-41 


83'4S 



Caldicott, BuUttiiu dt rAcadtmit Royalt d» Bnixetia, iz. P»tie i. pp. 303 
— lOi Fnctedmgt of tht Boyal Socitty of Bdif^urgh, L pp. 4S2— 3; 
^Mirgh PhiLThiu., xti. p. 391. (Abridged.) 



EXPLANATION OF THE PLATES. 



Copies of Working-plans and Sections of mines are marked with 
asterisks (*)• 

In the Plans lodes are represented by angle, and erosa-veins by 
double, lines. 

In Longitudinal Sections the darkest shades indicate the portions 
which have been removed* 

CHILI. 

Plate I. 
Plan of the Mining District of Ghafiarcillo. 

Plate IL 
Lcmgitudinal section of the Colorada lode, Ghagarcillo.f 

BRAZIL. 

Plate III. 

Bird's-eye view of the gold-formation at different depths in Morro 
Velho* 

Plate IV, 

Fig. !*• Plan of Oongo Soco. 
y, 2*. Longitudinal section of the Oongo gold-formation. 
„ 8*. yy yy Cumha „ 

yy 4* Transverse section of the strata.^ 

CORNWALL. 

Plate V. 

Fig. 1*. Plan of West Caradon. 
„ 2*. „ South Caradon. 
„ 8*. „ Wheal Trelawny. 
y, 4*. „ Wheal Mary Ann» 

t Drawn from survey by Edwin Price Waring, Esq., Superintendent of Colorada, 
t »t it Captain John Luke of Gonffo Soco, 
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Plate VI. 
FrojectionB of temperatorea obeerred, at the sarface and at depths 
of diree, dx, and nine feet, withia the tropics. 

WOODCOTS. 
NORTH-WESTERN TSOU.. 

Fig. I. The Banda mine ; Section. Beds of metaUiferous quartz ; 

in tolcoee and chloritdc slates, 

„ 2. „ Dhiinpoore „ ■ „ . Jointed structure common to 

limestone and slate.s 
„ 8. „ „ „ ; View of the joints, and of the (bimoheB) 

masses of copper-ore which occur 
at their intersection, 
» *. » .. » ; Plan „ „ „ 

„ 5. District of Agar; „ beds of iron-ore, in quartzose-talc, 
and in claj-slates. 

CBILI. 

„ 6. „ Cha&xoiUo ; Flan. Jointed structure of the first Ume- 

„ 7. „ „ ; TransTerse Section. Colorado, Waring, 

Descvbridora, and Candelaria lodes; 
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Clay-alate, 
JY^.14. Oongo Soco(Camara); Plan (Sketch). Isolated ("^wncAe^J 

masses of auriferous quartz^ in variously 
coloured clay-slates. 
„ 15. Morro Velho ; Transverse Section (Sketch). Formation of 

auriferous iron-pyrites and quartz, in 
clay-slate. 

Jacotinga. 

„ 16. Pitangui; Transverse Section (Sketch). Bands of auriferous 

Jaeotinga, 

yy 17. Agoa Quente; Transverse Section (Sketch). Alternating 

bands of iron-ore and quartz (Itabmte), 
displaced (heaved) by minute veins of 
quartz. 

yy 18. ,f ; Horizontal Section (Sketch). Schistose rocks 

of iron-glance and quartz (Itabirtte) 
interfoliated with auriferous Jacotinga. 

„ 19. Catta Preta; Transverse Section. Isolated masses of au- 
riferous quartz imbedded in iron-glance, 
manganese, and talc. 

„ 20. Cocaia (Alto da Cruz) ; Longitudinal Section. Layers of 

talc in iron-glance and quartz. 

„ 21. Chngo Soco; Horizontal Section. A conformable layer of 

rich auriferous Jacotinga interlying a 
(horse) mass of iron-glance and quartz 
(Itabirite), surrounded by Jacotinga 
thinly sprinkled with particles of gold. 

„ 22. „ . View of flexures in schistose iron-glance 

interfoliated with quartz (Itabirite), 

„ 23. ' „ ; Transverse Section. Contorted layers of talc 

and auriferous Jacotinga* 

„ 25. „ ; Longitudinal Section. Alternating layers of 

iron-glance and slightly auriferous Jaco- 
tinga displaced (thrown) by thin cross- 
veins of quartz. 

UNITED STATES. 

„ 26. North American Mine. Massive and cellular quartz sprinkled 

with native copper. 

5p 
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Fig.^. South Cliff Mine. Miuate grains of native copper and trap 

in a vein of prehnite traversing trap-rock. 

„ 28. Douglas Bbughlon (Senwood) Mine. Longitudinal Section 

of the Works. 
„ 29. „ „ . Grooved surface of 

vein-stone and native copper. 

CHANIIEL ISLANDS. 

„ 30. (Sari's Hope Mine. Longitudinal Section of the works. 

IRELAND. 

„ SI. Knochmahon Mine ; Stage lode. Longitudinal Section of the 
works. 

CORNWALL, 

„ 32. Wheal Trelawny, Section of a concretion imbedded in 
clay-slate. 




INDEX. 



Ahraharrif Wheal, ventilation obtained by a fall of water at, 220. 

Academies, Mining, at Chemnitz and Freiberg, 691. 

Adams, Wheal, and Exmouih, proportions of silver in ore and lead 

of, 110. 
Adit, system of drainage by, in the Himalaya, 50. 

, at Wheal Agar, copper precipitated from water of, 585. 

, in Gwennap, the extent of, 585. 

, , commencement of, 586. 

— , , quantity of water flowing through, 586. 

, , temperature of „ ,586. 

, , analysis of „ , 586,-8. 

.precipitation of) ^^ ,586—8. 

copper from.* 

-, at Treaavean, „ water of, 588. 

-, at Dolcoath, slight precipitate of copper from water of, 589. 
Agar, Wheal, precipitation of copper at, 585, — 92. 
Agnes, Saint, profits afforded by mines in the district of, 453—4, 

, subterranean temperature „ , 752. 
Agoa Quente, mine of, 224 — 36. 
, rocks of, 224—7, 729, 

, auriferous deposits of, 227—36, 319,— 23,— 29,— 31. 

, , proportions of gold ) 230-5, 

contained in, ) 326. 

, , , at different 

depths, 331. 

, , quantities of gold obtained at, 235, 

367. 
^ ^ quality „ , 236. 
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Agoa QfimU, subterranean temperature at, 729 — 31,-56. 

. ■ , climftte of, 729 ; Table XXXI. 

, rain at, 730. 

' , temperatnreB at depths of three, ax, and nine, feet, at, 

768—80; Table XXXVU. 

, growth of fish in warm water at, 355, 731. 

Agordo, treatment of inferior copper-ores at, 579. 

Agua, Manto de, a calcaTcous bed imperviona to water, at Chafloixillo, 

77. 
Agur, the rocks, iron-ores, and smelting-works of, 21 — 2, 57. 
Agur, At, the rocks and copper-orea of, 11. 
Air, issue of from joints in the Itabirite, at Gongo Soco, 250. 

^ cliajt at Belvedere, 250. 

Airy, G. B., Esq., subHidence of rocks, and veins at Dolcoatk, 666. 
-Akysi, Bandstoues and iron-ores of, 67. 
Alabama, auriferous rocks of, 371> 
Alderlej Edge, ores of copper in sandstone at, 77. 
Ale and Cakes, early use of plunger-pole at, 570. 
Alfred, Wheal, silver ores obtained at, 112. 
, ancient mode of operation, long continued at, 146. 
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Alloy, nature and proportion of in New Oranadian gold, 360. 

, Siberian gold, 835, — 60. 

, Virginian gold, 374,— 77,— 82, 

, Welsh gold, 642. 

Almora, composition and structure of granite near, 2. 

— — , frequency of earthquake-shocks at, 49. 

Altitudes, temperatures of mines at various, 758 ; Tables XXXII. , 

XXXV., XXXVI. 
Aluknunda, auriferous sands of the, 3, 46 — 7. 
Amalgamation, 97, 377 ; Tables VII,, XXII. 
America, North, auriferous rocks of, 371. 

, South, „ , 168—370. 

Amygdaloidal rocks, south of Lake Superior, 398, 422, — 38. 
Analyses, of mineral- waters, 573, — 86 — 8, — 90 — 3. 

, „ rocks, 75,-8, 80, 240,-67, 399, 613. 

— ^^— and assays of different metals and ores, 95,-121,-43,-67, 

197-8, 204-6,-37,-86, 334-5,-8,-58.-73,-4,-8,-83, 472-3, 522 

523,-86,-45-8,-50,-66,-8,-71,-81-92, 630,-2,-42, 708-9,-11 ; 

Tables VIL, XXH. 
Andrada, Senr. Gomes Freire de, his attempts to preserve the forests 

of Brazil, 343. 
Angles, included between lodes and cross-veins^ 127-9, 225, 527, — 

558-60,-98, 608,-22,-83-85, 
717 ; Table III. 

, strata, 406. 

ilnn, Wheal, silver and silver-ore of, 112. 

Anna, Santa^ auriferous deposit of, 214. 

Ansermo Nuevo, temperature of, 770. 

Ansted, Professor, on the auriferous series of Virginia, 379 — 81. 

, detrital gold of „ , 384. 

, proportion of gold extracted at the 

Buckingham mines, 377 — 9. 

, geology of Cobrej 441. 

, Sark, 530—2. 

, Herm, 73f . 

, climate of Guernsey, 735. 



788 INDEX. 

AnBted, Pntfeaaor, <m the wdla of Harm, 737. 

Antimony, <ata of, 118-19,-21,-79, 334,-74, 526,~S5-6,-i5,-S, 

566, 617, 707. 
Antiqiiities, discovered in copper-mineB near Lake Supenor, 415-19. 

, inibedded in detrital matter, 344 — 5, 

Antoma Ftreira, disappearance of livnlet beneath nibbidi, in Ow 

dry seaaoo, 353. 
, ores, metals, mines, and Bmdtiiig-Trorta at, 213, 

303,-59. 

, locks of, 303. 

rubbish from mines earned into iiTer Gnalaxo 

dnring the t^na, 303. 
Ants, damages done hj, 350 — I. 

, discovery of gold in a nest of, 243. 
Apire (labonier), the weight of ere extracted by, in Chili, 147. 
Apjohn, Profesaor, analjaes of lead, zinc, iriRi, and anriferons ores 

bj, 545—50. 
Aplin, P. H., Esq., proportion of tin-ore in (he Tein-abmiO <tf the 

Saint Ites CotuoUdaUd Mintt, 472. 
Arabia, sonnda emitted by moving sand in, 154. 
Archiac, Yisconnt D', on the tempeiatnre of coal-mines in Tiiginia, 
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Austelly Saint, Yalley near, cumbered with rubbish from China-clay 

works, 353. 

— district, subterranean temperature in the, 752. 

Australia, auriferous granite of, 175. 

^ beds of quartz in, 179 ; Table XXEL 

, detritus of, 343. 



, crystals of gold in „ , 356. 

, proportion of silver in the lead-ore of, 99. 



Awdeef, M., on relations between the crystalline forms, and the 

qualities of gold, 336. 
Azevedo, Captain John Pereira de, on the gradual filling of the river 

Gualaxo, by rubbish washed from the mines of Antonio Peretra, 

353. 

Baddemy Wheals proportions of silver in the lead-ores of, 120* 

Badrinath, offerings by pilgrims to the shrines of, 29. 

Bags of tmcured hides, used for extracting ores from mines, 49, 147. 

, as bellows, 54. 

Bailey, Professor, on the rocks and metalliferous deposits of New 

Brunswick, 490-2,-6-7,-9, 507. 
Bldly, W. Hellier, Esq., on the fossili&rous rocks of Knockmahon, 

595. 

■ , organic remains at Brownstown, 623. 

Baird, Mr. William, on iron-smelting in Brazil, 261. 

Baize, its use in washing (dressing) gold, 203, Table VII. 

Bcd'dhu, silver sprinkled through the gossan at, 114. 

Biddwin, Mr. Sheriff, his discovery of gold in New Brunswick, 4^8. 

Balleswidden, proportion of tin-ore in the vein-stone of, 472. 

, dimensions of holes, weight of powder used, and 
amount of stone broken in blasting at, 200. 

, underground works lighted with gas 669. 

BallygaTianf the beds of iron-pyrites and copper-pyrites at, 548-58. 

, displacements (heaves) of the metalliferous deposit 

(Stdphur-course) by joints at, 559. 
Bailymurtagh, the beds of iron-pyrites at, 548,-53-5. ' 

' " P gold disseminated through some of the iron-ores at, 
549-50. 
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Ballymurtagh, predpitation of copper from mine-water at, 573-88. 

Bamboo, growth of in water occasionaUy frozen, 45. 

Baoat, proportion of silver in Buriferoua iion-pjritea, of the, 100. 

Banka (Banoa), tlie rocks, tin-ore, and gold of, 631. 

Bankart, Frederick, Esq., on the copper-ores of, Eardfston, 515. 

J precipitation of copper at Z/ucen^a, 

590. 

Bankart, Howard, Esq., on the quality of precipitate fixim water of 
the Gwennap adit, 587. 

BaranquiUa, oa recent strndetone at, 155. 

Barley, cost of at ChaSarcillo, Table V. 

Barnett, Capt., R.N., on M^netio declination in Janudca, 511. 

Baroolee, the iron-ores of, 33. 

Barrel-work, proportion and quality of, in the mines near Lake 
Superior, 434, 

Barreterot (miners), wages of, in Chili, 151 ; Table V. 

Barrow, comparative cost of work by it, and by tram-way, under- 
ground, 144, 

Barrul Cajoor, iion-ores and sandstones of, 67. 

Barytes, the sulphate of, its modes of occurrence, 513,-46, 707. 

Bnaset, family of, their hetr-looms of plate manufactured from the 
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Batten, J. Hallet, Esq., on the iron-mines and miners of Dhonneea 

Eote, 34. 
, Mimglalekh, 

26. 
, on the ravages of wild beasts in the Hima- 
laya, 17. 
— « , revenue from mines „ 63. 



Banerman, Hilary, Esq., on the drift of Lake Superior, 485. 

' , native copper of „ , 483. 

, produce of copper „ , 489. 

Bayfield, Capt., R.N., on the conglomerates of Lake Superior, 403. 

, sandstones of „ , 392. 

■ ■ ■ , magnetic declination in New Brunswick, 

492. 
Beans, prices of, in ChanarciUo, Table Y. 
Bearhaven mines, cross-course of, 608. 

, lodes of the, 603--8, 741 ; Table XX. 

— — — , , one of the, inclines at a higher angle 

than the cleavage-planes of the rocks, 564, 604. 

, rocks of the, 602—3, 740. 

* ■ , the workmen of sometimes cook their food under- 

ground, 610. 

— — — , water, quantities of, at different seasons, 609. 

— — , a steam-engine and forges underground, 610. 

, subterranean temperature, 742. 

Beaumont, de, MJ L. Elie, on the structure of gneiss, 519. 
Beche, Sir H. T. De la, on the rocks intersected by the Agua Alta, 

511. 

elevation of the Caradon district, 696. 

granite of Brownwilly, 662. 

homblendic rocks of Saint Cleer and 

. Menheniot, 672. 

joints in the granitic and schistose 

rocks of Cornwall, 673. 

rocks N. of Hessenford, 701. 

serpentine of the Lizard District, 

646. 

silver-ore of Herland, 111. 

the alleged waste of cppper near 

Tavistock, 693. 
Beckett, Mr. Deputy Collector, on iron-smelting in the Himalaya, 57. 

5q 
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Beds, of pebbles and gra-veH in tbe Himalaya, 45. 

■ • — , „ flhingle, gravel, and aand in ChaBarcillo, 142. 

, „ shingle, gravel, sand, and ahella near Csldera and Copiap6, 

139,-57. 

, metalliferoiiH, 4, 5, 7-16, 18-33,-5-41, 67, 82, 161,-79-83, 

87-207,-14-16,-19-32, 237-41,-2-6,-8-86, 
298-304,-11-40,-72,-5,-7,-80,496,509, 
513,-43-69,-74-8, 616,-20,-3, 726,-8,-9, 
732,-3,-8,-44. 

Beef, price of at ChanarcUIo, Table V. 

Beeralabm, proportions of ailver in the lead-orea of, 109-10. 

Bejapoore, the ferruginous conglomerate of, 39. 

Bella Fatna, on the employment of fire-flies to light the miners at 
209. 

Belden, Dr. J. H., on the use of fire-flies to give light to miners at 
their work in Brazil, 209. 

Bellar, the copper-ores of, 4. 

Belt, Thomas, Esq., on the proportiona of gold at various depths in 
the quartz formatdons of Australia, 179. 

Belvedere, issue of air from joints in the chalk at, 250. 

Bengal, on certain iron-ores and sandstones in, 64 — 8. 

Bento Rodriguez, on the (Cascalho) detritus of, 343. 

Beresite-rock, description of, 177. 

Bevezovsh, on tlio auriferous deposits of, 177. 
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Blarney, Gapt. Thomas, on the auriferous depodt of Agoa QtienUe^ 

283. 

, Oongo Soco, 

260,-4,-7,-60,-8,-6,-8,-9,-72,-4. 

J on the manufacture of iron in Brazil, 262. 

, deflection of a lode at Chalanches, 520. 

, precipitation of copper at Tresavearif 

589. 
, ■ assistance afforded to the writer by, 

Table Vm, 

Blafney, John, Esq., notice of diamonds discovered at the Gorrego de 

Sao Miguel, 242. 

Bku Sariy produce of, 124 ; Tables IV. XIV. 

Blast, means of obtaining, 54, 219-20, 528. 

Blasting, extent of at Morro Velho, Table Vll. 

— — , dexterity of the Cornish miner in, 151-2. 

— — ^— , quantities of gunpowder used under various circumstances 

in, 201. 

— — , of ore extracted by, at Morro Velho, Table VII. 

— — , , in other mines, 200. 

■ , , at different depths in Motto 

Velho, 199-200. 
Blavier, M., on the argentiferous lead-ores of Avejrron, 10^. 
Blende, occurrence of, 86, 112, 545-6, 621,-40, 707. 
Blight, Mr. J. T., on the occurrence of stream tin-ore in the Caradon 

district, 695. 
Boase, Dr. H. S., on concretionary structure, 702. 

■ , „ the directions of valleys, 718. 

, „ relations between the structure of rocks and 

lodes, 187. 
— ^— — — , „ curvatures in beds of schistose rocks, 259. 
— — — ^— , „ granite of Caradon, 662,-72. 
, „ homblendic rocks of Saint Cleer and Menheniot, 

662,-72, 702. 
', „ junctions of granite and slate in Cornwall, 667. 
Boa Vista (near Ouro Preto), on the topaz formation of, 308. 
Bocona, extent and produce of works at, 124 ; Tables IV. XIV. 
Bohemia, proportion of silver in lead-ore of, 101. 
Boiling Well, proportions of silver in lead-ores of, 120. 
Bolaco lode^ extent and produce of works on, 124 ; Tables IV. XIV. 
Bolivia, quality of detrital gold in, 360. 
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Bond, ThomaB, Esq., scenery of the Caradon district, 697. 

Bonina, Padre, water-Kheels fiist erected by, in the gold-districte of 

Brazil, 361. 
Bonnard, M., on the proportion of ailver in the lead-ore of Bohemia, 

101. 
Bonegarh, on the iron-ore of, Table 11. 
Borer, the, differently need in dlfEerent districts, 151-2. 
Borgnet, Professor, on the induence of forests on the sources of the 

Meuse, 138. 
Borlaae, Dr. '^^lliam, on the native-aUver of Saint Just, 110. 

, argentiferous lead-orea of Cornwall, 

118,-19. 

, tin-mines of Polherrou and Polgooth, 

453,-4. 
, detrital tin-ore of Cornwall, 486. 



, on early copper-mining in Cornwall, 687-8, 

691,-2. 
, on the Wringoheese & Kell-mar'T rocks, 696, 
Borriga, on the oopper-orea and sandstones of, 514. 
Borringdon Consolidated Mines, proportion of eilTer in the lead-ore 

of, 110. 
Borrow. Henry, Esq., on profits obtained at Levant, 442 ; Table XIV, 
Bosceaa, proportion of metal in the tin-ore of, 472. 
Botallack, extent of submarine works at, 599. 
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Brazil (Minaa Geraes), elevation of mountains in, 169. 

-, the forests of, 170, 296. 

~" , y destruction of, occasioned a 

scarcity of water, 344. 

, laws for the preservation of, 

296, 343-4. 

, manufacture of charcoal in, 

219, 226-32. 
pastures of, 168-9, 296. 

rocks of, 171-3,-6-8,-80,-6, 209-12,-16, 

22 1 ,-42-4,-7-50,-97-307. 
discovery of gold in, 360. 
gold-mines of, 175,-7-84,-7-207,-9-16, 
221-41,-5-7,-9-88,-98-304. 

, people employed by British 

Mining Companies in the. Tables VII. IX. 
detrital gold of, 342-59. 
proportions of gold obtained from different 

formations, 369. 
alloys of gold „ „ , 206, 

286, 338-40. 
iron smel ting-works of, 219,-42,-7,-61. 
mining laws of, 361-5. 
water-wheels first used in the mines of, 361. 
machinery of British manufacture now in 

use at the mines of, 288. 
British capital invested in the mines of, 

246,-89, Tables IX. XIV. 
returns and profits made by British Mining 

Ck)mpaiiies in, 208,-89 ; Tables Vn. IX. 

XIV. 
quantities of gold obtained in, 366-9. 
duties paid by miners to the government in, 

208,-89, 361-7 ; Tables VH. EX. XIV. 
supercession of mining by agriculture in, 

370. 
Slavery at Gongo SocOj 289-96. 
Slaves of native masters, permitted to search 
for gold on their own account 
during holidays, 301. 
, children of, educated at Gongo Soco, 

295. 
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BrazU (Miwu Gerait), cUmftte of, 349, 725-9 ; Tables XXX. 
XXXI. 

"""t Bubterranean temperature in, 735-32. 

, temperaturea at tte surface aad at depths of 

three, mx, and nine feet compared, 767- 
780 ; Table XXXVII. 

, Magnetic declination in, 177. 

Bread, cost of in Chafiarcillo, Table V. 

Breadalbane, the Marquis of, hia discovery of the chromate of iron, 
647-9. 
. , ._-■ -. ^ '■ the sulphuret of mo- 

lybdenum, 654. 
Breage, directions of the lodes and valleys in, 718. 
Brecciated structure, in rocks, 30, 65, 712. 

. , „ lodei, 8i, 463, 712. 

Britany, dispocdtion of the ores of olver and lead in the lodta of, 

537. 
Bromide of mlver, the mode of its occnrrence in Chafiarcillo, 90,-2, 

100. 
Brongoiart, M. Alex., on the diminished produce of the deeper parte 

of the lodes at Chalanchee, 526. 
Brothers, Wheal, proportions of silver in the ores of, 115. 
Brown, Capt. J. T., on the cost of dividing large masses of native- 
copper, 428. 
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BuncJies, richi storata in the yicimly of, occasionally metalliferous, 

274, 326, 476. 
^ often occur on confronting portions ) 123, 264, 326, 

of neighbouring deposits ) 330, 476. 

, , but not always, 

608. 
, disposition of metals and ores in, 89, 271,-3,-4-80, 

326, 431-4, 640. 
, endlong dip (shoot) of, 122-6, 206-7,-24,-9,-32,-5, 

263, 537,-89,-98. 
— , occur in the most highly-inclined portions of deposits, 

82, 189,270,311,604. 
, proportions of metallic minerals in, 98, 120, 274-81, 

435-6,-70-1,-82,-98. 
, of the precious metals smaller than the bunches of 

less valuable ores, 122. 
BunnGf iron-ores of, 20. 
Bunn^y „ ,22; Table I. 

Burgoyne, F. M. Sir J. F., on the quantities of gunpowder required 

for blasting, 201. 
Bumes, Sir Alex., on the noises emitted by moving sand, 154. 
Burrulgaon, on the iron-ores and smelting-works of, 30, 57 ; 

Table H. 
Burton, H. F., Esq., on subterranean temperature in Brazil, 726. 
Busy, Wheal, proportion of tin-ore in the vein-stone of, 472. 
Butler, Capt. T., copper first precipitated by, at Cranbaim, 585. 

Cae Mawr, early discovery of gold at, 641. 
CSaStlie, on the granite of, 174. 

■ , deficiency of labourers in the neighbourhood of, 368. 
Calcareous rocks, 31-7, 70,^1,-7-9, 87, 90, 161,-3,-72-3, 245,-9, 

309,-13,-15,-24,-81,411,-12,-20,-4,-31,-60, 
466,-97, 517,-30,-1, 602,-11,-13,-15,-19, 
620,-2,-3,-36. 
-, subterranean temperature in, 725. 

, auriferous, 245,-9,309,-13,-15,-24,-81, 638. 

Calcareous spar, 31, 88, 91, 161,-3,-5, 245, 381, 403,-11,-20,-4, 

431,-60,-3,-5,-8,-^0,-522,-4,-33,-97,606,-13, 
619,-20,-4,-38,-40, 707,-14. 
Caldcleugh, Alex., Esq., on the gold of Coquimbo, 167. 
— — , „ „ Brazil, 182, — 4. 
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Cftldcleugh, Alex., Esq., on the iron-alate of Br&zil, 171, 212. 

, „ quartz-rocks of Brazil, 171, 

, „ magnesian limestone of Brazil, 304. 

, „ topaz and euclaae of Brazil, 805. 

Caldecott, John, Esq., on the temperatures at various depths, and 

different times, at Trevandrum, 778,-80. 
Caldeia, elevated beds of recent shells near, 155. 

, contain the same diatoms as the present 

sea-beach, 160. 

, earthquake at, 157 — 8. 

Callcott, Mrs. (Graham), on the elevation of the Pacific coasts by 

earthquakes, 159, 
California, gold-depouts of, 839. 

, quantities and qualities of gold extracted in, Table XXII. 

, cost of extracting gold in. Table XXII. 

Calstock, tbe siiver-orea of 114 — 16. 

Comara, Senr. Manoel Ferrcira da, ou the detrital gold of Brazil, 

843. 
Camara, gold formation of, 182, 327. 

, , proportion of gold in, 247. 

, , displacements (heavee) of, 18S. 

Camborne district, subterranean temperature in the, 752. 



Canada, auriferous rocks of, 371. 
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Caradon, the mining district of, 655 — 99. 

„ granitic, slaty, elvah, and homblendic rockB of, 655 — 
664,-6-74. 
stanniferous granite of, 664 — 6« 
directions, dips, widths, and compositions of lodes in, 

674—81. 
tin, copper, and iron ores of, 676 — 80, — 95. 
directions, dips, widths, and compositions of the croaa- 

courses in, 681 — 5. 
intersections and (heaves) displacements of the lodes 

by the cross-courses, 683 — 5. 
precipitation of copper in, 585, 686. 
statistics of mining in, 457, 694 — 5, — 8 ; Table XIV. 
injury to meadows, by sand, mud, and foid water from 
the mines, 353, 

, „ subterranean temperature in, 744 — 6. 

Carboniferous limestones, 611, — 18,— 20,— 2. 

slates, 614, (?) 616. 

Carclaze, area of the open-work at, 576, 665. 
Garew, Richard, Esq., on resemblances between lodes and the rocks 

they traverse, 23. 

■ , „ partition of tin-ores amongst the partners 

in stream-works, 94. 

— , „ early copper-mining in C!omwall, 686,-90, 

692. 
Oargollf proportion of silver in the lead-ore of, 120. 
Cham Brea mines, proportion of metal in the tin-ore of the, 472. 

, produce and profits of the, 448, — 59 ; Table XTV. 
■, winding-engines at the, 143. 
Garne, Joseph, Esq., on the veins of Cornwall, 341. 

produce of parallel lodes on the same 

meridian, 258. 
native-silver and silver-ores of Cornwall, 
110,-14,-16. 

argentiferous galena „ , 

118—20. 
economy of steam winding- 1 „ , 

engines ) 142. 

substitution of tram- ways for wheel- 
barrows in Comwalli 144. 
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Game, Joaeph, Esq., on opening mines by meana of !»«{s and wifUM, 
146. 

■ , on the submarine mineB of West Cornwall, 600. 

Camon-Slream, on an i88ae of inflammable gaa at, 453. 

. „ the produce and profits of, 452—8 ; Table XIV. 

Cami/ortk, on proportion of tin-ore in the Tein-atone of, 472. 
Carter, Edwin, Esq., on the argentiferous lead-ore of Irebialun- 
green, 120—1. 

, „ proportions of tan-ores in the Tein- 

atonea erf Lamvet and Mviherry Bill, 472. 
Carriage, difficulties and expenses attendant on, in Brazil, 288. 
Carvallo, mine of, extent and produce of works at, 124; Table XIT. 
Oarvoeira, formation of, at Catta Preta, 237. 
Cascalho (detrital) gold-formatjona in Brazil, 342 — 5, 
Caacajo, ( „ ) „ Chili, 346. 

Catalan iron-fomaces, used in Brazil, 219. 
Cattas Altas, ancient gold-mines near, 221. 

- — — , force employed and gold obtained in the vicinity of, 

300. 
— I- -II I..I, topaz in the neighbourhood of, 800. 
Catta Branca, quartzose talc-alate of, 178. 

, auriferous qnartz of, 179. 
■ , quantdtiea and proportions of | 
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Chalk, on 
Chafitosillo 



air 



ChalancheSi on the directions, dips, widths, and ingredients q£ the 

lodes at, 520—6 ; Table XYL 

nature of the ores obtained at, and proportions 
of silver extracted from them at, 103, 525-9. 

direction, dip, width, composition, and influence 

of the cross-vein at, 526 — 7. 

issuing from crevices in the, 250* 
elevation and scenery of, 69 — 70. 

the rocks of, 70—80. 

, metalliferous character of some of them, 76. 

directions, dips, widths, and composition of the lodes in, 

80—121; Table m. 

lodes of, productive in the limestones only, 86. 

, enriched on their union with branches j 91, 

, nature of the ores they afford, and proportion 

of each kind, 89—93,-8—9. 

, nature and value of ores obtained from them 

in the different limestone formations, 103-21, 

536; Table IV. 

— — , extraordinary richness of certain portions of, 

91,-3, 

directions, dips, widths, and compositions of cross-veins 

in, 124—6. 

statistics of mining in, 149 — 53. 

intersections and (heaves and throws) of rocks and lodes 

by cross-veins in, 126 — 35. 

cross-vein intersected by a lode at, 129. 

proportions of silver extracted from various ores by 

different modes of treatment, 97. 

ores (when dressed) divided amongst the shareholders 

in mines at, 94. 

~ , great quantities of, remaining both underground 

and at the surface, for want of water to dress 

them, 93 — 4, 148. 

rude and wasteful modes of working the mines in, 145- 

147,-51-2. 

cost of labour, food, water, and materials in, 150; 

Table V. 

Chancellorsvtlle (Orasty) mine, auriferous deposits of the, 372 — 5. 

Chancourtois, M., proportion of silver in auriferous pyrites from the 

Banat, 100. 



Ch&rcoal, 56, 219,-62, 390. 

, different modes o£ preparing, 262, 390. 

• — , amount of afforded by given measures of wood, 390. 

, different qualitiea of, from wood grown on variouB soils, 

219. 

, quantities o^ used for smelting known weights of iron, 57, 

390. 
Charges of gunpowder used for blasting in different piacea, 200 ; 

Table Vn. 
Cheesewring, granite-quames near the, 666,-72. 
Chemnitz, the Mining Academy of, 691, 
Chetoa Feepul, amiferons sands of the Aloknunda at, 4. 
Chevalier, M. E., temperatures observed by, at different depths, in 

BrazU, 771. 
Chiffiones (wimea), vertical or highly-inclined openings on the 

courses of lodes in Chili, 147. 
Children, gold extracted by, from sand and mud in the streets of 

Itabira, 217. 
Chili, on the mines uf diver and copper in, 69, — 167. 

, „ auriferous (CaecajoJ detritus of, 345. 

, „ mining laws of, 148. 

, statistics of mining in (ChaiiarcLllo), 149-53. 

China-clay works, damage done by refuse from, 353. ' 
Chisaelanaed for cutting rich maaaes cf native metals, 91, 427-8. 
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i 
Clanssen, M, P., on Ae auriferouB quartz of Brazil, 182. 

■ , „ quality of gold from Sta, Anna, in Brazil, 

216. 

'■ ■ '- , „ proportions of gold from different ) „ , 

formations, f 369. 

Clarke, Dr. E. D., on the application of fire to rocks and veins in 

Sweden, 51. 

, „ use of torches of fire in the mines of 

Sweden, 52. 
, „ accumulations of ice in the mines of 
B6raas and Persberg, 479. 
Clarke, The Bey. W. B., on the auriferous granite of Australia, .175. 
day-ironstone of Bengal, 66 — 7. 

Clay-slate, 21, 34, 172,-82,-4,-5,-94,-6, 210,-11, 494,-6-500, 

541,-55,-63,-9,-74,-93, (?) 602,-70, 700. 
, alternating with talcose slate, 21. 

, alternately divided by, and dividing, auriferous quartz, 

194; Table VI. 

, blended with a quartzose and pyritic matrix of gold, 194, 

Table VI. 

, alloys of gold in, 532,-4,-5,-7. 

, rate of blasting lodes in, 200. 

, subterranean temperature in, 726-7,-38,-40,-1,-6,-8, 

749,-56,-8; Tables XXXIH. XXXV. 
Cleavage, planes of, 9, 11, 20,-6,-8, 30,-1,-5, 163,-77-8,-80,-3, 

186-7,-90,-3, 207,-11,-14,-16,-19,-21,-3, 
227,-9,^37,-42,-6,-9,-51,-5,-7,-9,-64,-6, 
269,-97,-8, 301,-3,-9,-11-14,-16-19,-72, 
375,-7,-80, 500-1,-42-3,-51-5,-63,-8,-75, 
593, 602,-4,-14,-37,-73, 703. 

— , in certain slates incline at higher angles than 

the lodes, 564, 604; Tables XVHI. XX. 
, in deposits of iron-ores, 26,-8,-31,-5,-6, 187- 
188, 214,-15,-19,-21,-3,-7,-45,-9, 303,-13, 
315,-17, 543,-51-3,-63. 

, in auriferous deposits, 180, 211,-15,-19,-21,-3, 

227,-59,-99, 301-2,-10-11,-13,-15,-17-18, 
319, 372,-5,-7,-80, 549.-65-6 ; Table X. 
, in cupriferous deposits, 8,-9,-11,-18, 548,-53, 

556-7. 
, enclosing (Horses) masses of rock, 20, 190, 
251, 317,-78, 553-68, 606, 712. 
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rocka of the, 422-3,-37. 

relation between roctB and vein-HtoneH at the, 437-8 ; 
Table XII. 

ditectiou, dip, vidth, and compoeition of the lode at, 
423-39. 

relations of copper to the Btrncture of the yein-atonee 
432. 

proportion of (native) copper in the lode of, 434 — 6. 
„ fine copper in the crude metal of, at differ- 

ent depths, 436. 

cryatala of copper in, 431. 

endlong dip (shoot) of copper in the lode, at, 438. 

native copper eometimes encrusted with native silver, at, 
436. 

elide, and displacement of the lode by it, 439. 

man-engine at, 439. 

produce and profit at, 440,-59 ; Table XIV. 

subterranean temperature at, 734. 

SoMth, tockB of the, 460. 

, relations between the rock and lode at, 460-2. 

moeseB of copper obtained at the, < 



— -, proportions of crude metal contained in the v 

atones, 462. 
— , drift overlyii^ the surfiwe, '. 
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ClogaUf auriferous deposit of, 637-41. 

, produce and quality of gold obtained at, 641-2 ; Table 

xxn. 

C^ymo, Peter, Esq., on the produce and profits of South Caradon, 

457 ; Table XIV. 
Coal, the, of Bengal, 65,-6. 

^ , drawn to Calcutta by locomotiyes worked with 

English coke, 68. 
— , comparative cheapness of, as fuel at Lake Superior, 478. 
, the, of New Brunswick, 605. 

" , , fossils in, 504-6. 
, , .^.^— — ores of copper in, 509-10. 



formations affording ores of copper in Noya Scotia and in 

Bussia, 507-9. 
wrought benealli the sea, 599-600. 
mines, subterranean temperature in, 753-5. 
Cobalt, ores of, 111,-12,-16,-21, 526,-46, 644. 

, , frequently associated with silver and its ores. 111, 

112,-16,-21, 526. 
Cobre (Cuba), rocks of, 441. 
" , precipitation of copper at, 591-2. 

— — — , produce and profits at, 441 ; Table XIV. 
Cdbre, el (Chili), early discovery of copper at, 154. 
CS^OO^, auriferous deposits of, 243-7. 

, their discovery, 243. 



-, quantity of gold obtained at, 247, 367. 



Cock, W. J., Esq., analysis of gold fircan Candonga, 17b, 334. 
Qock, James, Esq., on the produce and profits of Wheal Trelawny, 

719. 
, „ on the persons and steam-power at „ , 
720. 
Cock, Capt. Joseph, proportion of tin-ore in the vein-stone of Poldice, 
OoA, Wheal, on the native silver of, 110. [472. 

, „ submarine works at, 600. 

Coelho mine, gold of, associated with the ores of antimony, bismuth, 

aiKl tellurium, 180. 
Collacambe, Westy proportion of silver in the lead-ore of, 110. 
CoUins, Ci^. William, on the aunferous deposit of Oongo Soco, 250, 

255,-7,-60,-3,-6,-8,-9,-71,-2,-4. 
■ , „ proportion of charcoal and smelting of 
iron-oare, 262. 
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Colorado, the rocts of, 
, ihe lodei of ; 



Collios, G&pt. WUliEun, on the anriferoasjacoltn^a collected from the 
u aX Taboleiro, 252. 
', 70—80. 
; their directione, dips, widtha, compoailionB, 

and Btructuree, 81-92 ; Table HI. 
; their characters in difierent rocks, 85 — 6 ; 

Table m. 
, aometimea divide into veins on ptuung ftom 

one rock to another, 84. 
, occaaionallj enclose (ftories) maasea resem- 
bling thfl adjoining rocks, 84. 
, „ of cavemouB stmctnre, 77, 89. 

, „ unite, 92. 

, areenrichedattheironion with veine, 83,91. 
, richest when moat highly inclined, 82. 
, ^nde, quantities, and qualitiea of the silver- 
ores they aSord in the several limestones, 
95-121; Table IV. 
■, esceptionaUy rich portiona of, 90 — 8; 
deflected on the line of their dip by a bed 
of limestone which ia rich in their vicinity, 
82, lU— 19. 
I, intersects a cross-vein, 129. 
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Compoaition of deposits containing ) in talcose, micaceons, and chlo- 

the ores of antimony, J ritic rocks 179, 334,-7, 617. 

in clay-slate, 335,-7, 545,-8, 

566, 707. 

in calcareous, alternating with 

homblendic, rocks, 118, 617. 

in homblendic and f elspathic 

rocks, 121, 535,-6. 

of deposits containing ) in talcose, micaceous, and chlo- 

the ores of bismuth, 1 ritic rocks, 179, 334,-6,-7, 

640. 
: , in clay-slate, 111,334,-5,-6,-7, 

374, 546. 

of deposits containing ore of Chromium, 647 — 9. 

ores of Cobalt, 111,-12,-16,-21, 

523—6; Table XVI. 

of deposits containing 1 in granite, 511, 675-80 ; Tables 

copper and its ores, ) X XTTI. — XXVI. 

• , in gneiss, 526. 

• , in micaceous, talcose, and chlo- 

ritic rocks, 4, 6-8, 11, 15, 18, 
373—8, 495, 596-7, 605—6, 
638—41,-53. 

-^ ^ ill felspathic and homblendic 

rocks, 162—3,-5, 411—12, 
420-38,- 60-5,-8-73,-5,-9, 
497, 535-6,-8, 735,-7. 

, in clay-slates, 194 — 9, 545-50, 

555-7,-64-9,-74-8, 676-7. 

' , in porphyry (elvan), 441, 677, 

Tables XXIH. XXIV. 

— , in carboniferous slates, 605 — 8, 

616—18. 

— , in carboniferous limestones, 

618-19,-24—6. 

_ , in the coal-measures, 503 — 5, 

506-10. 

-, „ New Eed Sandstone, 

513—16. 
„ Canga, 236, 316. 



of deposits containing l in granite, 175, 311,-20,-32, 



5 s gold, ] 334,^7. 



Compoaitioii of depodta conttuning ) in tslcose, micaceoQB, and cblo- 

gold, J ritic rocks, 177-80, 210,-47, 

298, 300,-2,-11-12,-15, 

320-1, -32,-i,- 5,-7,-72-4, 

383, 638-41. 

in quartz-rocka, 181, 321,-32,-4, 

837. 

in clay-Blatea, 182-4,-94-9, SOS, 

207-10,-98-9, 312-18,-21-2, 
328-9,-32,-4-5,-6; Table 
TI. 

incalcareo^iiliceouarocks,245-9, 

315,-23. 
— ■ ■'— ■ . I I -■ I.I .. in Itabirite and Jacotinga, 212- 
216,-21-2,-4,-6-42,-6-7, 
254-84,-6-98, 803-4, 
313-:4,-25-8,-30,-2,-5,-7 ; 
Table Vin. 
1 Carvoeira, 239-41. 



-of deposits cooUiniBg J .^ ^^^^ ^^^^ 



a 'micaceous, talcose, and chto- 
ritic rocks, 180,-4, 211-86, 
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Composition of depoats affording ) ^ ^j^^^ ^^^^ ^95^ 

ore of manganese, ) 

. , in Jacotinga^ 215,-19,-23,-63, 

264,-5,-9, 803,-14. 



-, in Carvoeira, 239-40. 



of deposits containing the ore of molybdenum, in 
micaceous slate and porphyry, 654. 

of deposits containing ) . . -^i /. 

xT_ ir • T_ 1 f ui gneiss, 521-6. 

the ores of mckel, ) ° 

, in homblendic rocks, 121. 

-, in the coal-measures, 503. 



°'''^'";rZf,l'»r»i.. 175, 311,-84,-7. 

— , in Jacotinga, 215,-19,-23,-63, 

264,-5,-86, 335,-7,-8. 
of deposits containing \ in Jacotinga, 248,-86, 335,-7, 

platina, ) 338,-40. 
of deposits a)ntaining 1 .^ ^^3 .^i.e. 

silver and its ores, ) 

^ in clay-slate, 105,-9-21, 545, 

549,-66,-8, 708-11. 
, in felspathic and homblendic 
rocks, 533-8. 

, in homblendic, alternating with 

calcareous, rocks, 89-94, 
98-121. 
of deposits containing .) in talcose, micaceous, and chlo- 
tellurium and its ores, ) ritic rocks, 180, 299, 315, 

334,-6,-7,-76,-82. 
of deposits containing ) in granite, 77, 175, 359, 472-3, 
the ores of tin, ) 486, 631,-64-5,-76,-8,-9. 

, in clay-slate, 77, 202, 359, 

472-3,-86, 630,-76,-80. 

^ in porphyry, 665. 

■of deposits contaimng 1 .^ .^^^ ggS. 
the ores of zmc, ) 

, in talcose, micaceous, and chlo- 

ritic rocks, 617,-40. 

, in clay-slate, 112, 545-7, 707. 

■, in homblendic and felspathic, 
alternating with calcareous, 
rocks, 86. 
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Composition o£ rocks conteiningl j^ carlxmiferons limestone, 621. 

the ores of zmc,) 

of crosa-veina, 125, 232,-86,-8, 330,-40-2, 439,-74, 

526,-58,-98, 608,-82, 716. 

of slides, 252, 439. 

Conceieao, rich bunches of gold at, 216. 
Concretionary structure, of homblendic rocks, 702. 

, qmuizose clay-slate, 702-3, 
, copper-ore, in granite, 512. 
, „ , in the coal -measures, 509. 

., „ , „ New Bed Sandstone, 

, lead-ore in clay-slate, 702-3. [513. 

., iron-ore in the coal-measures, 66, 
Conducting powers of rocks for heat, 753, 
Condurrow, proportion of tin-ore in the vein-stone of, 472. 

, tin-ore of, separated from its matrix by the natural 

action of running-water, 354, 
Conglomerate, S0,-9, 394-6,403-4,-39,-74,-80, 501-3, 601, 
Configuration of vein-stones and of the rocks which bound them, 

188, 207,-23-4,-8,-30,-46,-59. 
Connorree, the rocks of, 542,-63. 

, „ metalliferous! their directions, dips, widths, compo- 

depowts of ; J aitions and structures, 545, — 8, — 9, 
'-'■-63-8. "-^- 
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Copper, ancient implements of, at Lake Superior, 412-19. 
native, structure of, 431. 

, specific gravity of, 429. 

— , proportion of, in the lodes and vein-stones of Lake 
Superior, 421,-6-7,-34-6,-40-1,-70-1,-3,-82,-8-9. 
electro-deposited, structure of, 4S1. 

, specific gravity of, 429-SO. 

, „ , after compression, 430. 

smelted, structure of, 430-1. 
specific gravity of, 429-30. 
precipitation of, 562,-9-92 ; Table XVni.« 
-mines, subterranean temperature in, 756-8,-61 ; Tables 

XXXIV, XXXV. 
-mining, ancient, in Chili, 154. 

„ , in Cornwall, 686-94. 



Copper Falls, construction and operation of Stamping-machinery at, 

426. 

, costs of extracting (native) copper at, 426. 

, expenditure and profits at, 459. 

, subterranean temperature at, 733. 

Cornwall Silver-mines, East, proportions of silver in the ores of, 115. 
Cornwall, on the stanniferous granite of, 175, 664. 

, „ directions of lodes and cross-veins, in, 309, 674, 

681, 704,-15. 

, „ silver-ores of, 110-18,-21, 710-11. 

, „ argentiferous lead -ores of, 118-20, 708-10, 

, „ displacements (heaves) of lodes in, 128. 

, „ subterranean temperature in, 752, Tables XXXIII. 

XXXIV. XXXV. 
, the miners of, frequently employed as Superintendents of 
mines in North and South America, 152. 
Corri Charmaig, on the chrome-ore of, 643. 
Costs of obtaining pyrites (Sulphur-ore) in Wicklow, 562. 

native copper at Lake Superior, 426. 

gold, by English Mining Companies, in Brazil, 

827. 

„ in California, Table XXII. 

Cotta, Prof, von, on the pyrites (Sulphur^ore) of Rammelsberg, 544, 

546,-52. 
CrenniSf on the native silver and silver-ores of, 118. 
— — , produce and profits of, 456 ; Table XIV. 
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Crennis, East, produce, expeoditure, and profits of, 459. 

Crenver, rentilation of, 220, 

, plunger-pole, when used at, 570. 

Oickitt, J. K. A., Esq., oa a rich iuncA of goldat Gon^u Soco,212, 
Crofiy, Wheal, tin-are of, separated from its matrix by the nataral 

action of running- water, 354. 
Crofty, East Wheal, subterranean temperature at^ 76i — '5. 
Gtomlechs in Upper India, 19, 28. 
Croneiane, the rocks of, 511. 

metalliferouaitheir directions, dips, widths, compo- 
depodts of ; ) eitiona, and structures, 543-57. 
„ , masses (Morses) of slate conformably 

enclosed in, 551,-3. 
„ , mixed with auriferous silver, 549. 

cross-veim in, their directioDB, dips, widths, and 
composition, 558. 
„ , displace (heave) the metalliferouB 

(Sulphur-course) deposit, 558. 
, dimensions of holes, weight of powder used, and quan- 
tities of Btone broken in blasting at, 200. 
, precipitation of copper from mine-water at, 572-3,-87. 
„ , introduced from ComwaU, 585. 

, Bubterranean tempemture at, 738,-52 ; Tables XXXHI. 
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CroM-weww, compositions of , 125,-75, 226,-32,-87, 841, 489,-74, 

527,-59,-98, 608,-22,-82, 716. 
„ , in different rocks, 125, 608,-22,-82, 

structure of, 125,-6, 683. [716. 

do not always appear at the sur&ce, 717. 
sometimes of inconsiderable horizontal and yertical 

range, 129, 225,-32,-86, 341, 717. 
appearances of their opposite walls, 71-2, 126, 439,-74. 
influence of their widths on the extent to which they 

displace (heave) lodes, 685. 
the same, heave the same lodes different distances at 
different depths, 717 ; Table XXVn. 
„ , simply intersect a lode in one spot, yet heave 
it at another, 717 ; Table XXVIU. 
heave a lode, but merely intersect certain of its branches, 

598. 
heave different lodes different distances at the same 

depths, 127. 
heave different lodes in different directions at the same 

depths, Table XXIII. 
different, heave the same lodes differently, 127, 558, 
717; Table XXIV. 
„ , heave different lodes similarly, 127; Table 
XXIV. 
influence of the angles they include, on the extent of 

heaves, 127. 
proportions of heaves, and of simple displacements, by, 

684. 
sometimes intersected by lodes, 129, 685 ; Tables III. 
XXIV. 
Crowndale, ventilation of, 220. 

Crozier, J. W,, Esq., on the fall of rain at Ontonagon, 478. 
Crystals of topaz, 307-8. 
, „ euclase, 307. 



, „ gold, 217,-36,-41, 302,-3,-5«,-9. 

-, „ „ , of different forms, are of unequal richness, 336. 



f 99 



n 



', „ copper, 431-2. 

, their relations to the crystalline forms of their 
matrix, 432. 
, most abundant in the least productire parts of lodes, 89, 681. 



Crystalline structure, more prevalent in the cross-^veins than in the 
lodes of Chafiarcillo, 125. 
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CryBtalline action, detennined in saturated Bolationa, by &e intro- 
duction of solid BubetoaceB, 713. 
Ci^ert United miius, on the argentiferous lead-ore of, 120. 
Cuddra, proportion of tin-ore in the vein-stone of, 472. 
CtaiAa, proportion of gold in the Jacotinga of, 258. 
Comberland, proportionB of Bilver in the lead-ores of, 108-9. 
Coming, — Esq., on the preparation of lime from shells in Chili, 155. 

Oamstl, Whtal, profits realized at. Table XIY. 

Danda, on the copper-bearing beds of, 7. 

Daniel, John, Esq., on the method and cost of stamping vein-Btones 
near Lake Superior, 425-6. 

, „ „ of extracting large masses of na- 
tive copper from tlie mines, 427. 

, „ precautions adopted to prevent the effects 

of cold in mines, 478, 734. 

, „ man-engine at the Cliff mine, 439. 

Darlington, John, Esq., and Phillips, J. Arthur, Esq., on the produce, 
costs, and profits of mines, 459. 

Darlington, West Wheal, on the silver-ores of, llG-17. 

Darwin, Charles, Esq., on the valley of Copiap6, 140. 

, „ sounds occasioned by moving-sand, 

140. 
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Dr. E. H., and Squier^ £. G., Esq., on ancient mining-works, 
weapons, and ornaments fonnd nexir Lake Superior, 416,-18-19. 
Davis, G. M. M., Esq., on the produce and profits of Wheal Alfred, 

445. 
Dawson, Principal, J. W., on the fossil Flora of New Brunswick, 505. 

, „ copper-ores of the Nova Scotian coal- 
measures, 508. 
Dawson, S. J., Esq., on the detrital gold of Canada, 884. 
Dean, Arthur, Esq., on the auriferous deposits of Merioneth, 635,-8. 
DibriSf calcareous, filling joints in limestone at Chafiarcillo, 75. 

, ferruginous, „ Itabirite, at Agoa Quente, 225. 

Dechowreey on the iron-ores of, 40. 

Declination, magnetic, 3, 69, 177, 872,-95, 405,-92, 511,-13,-15, 

520,-31,-41, 603,-16,-37,-47,-73, 703. 
Deepening mines, effects of, on the temperature of water entering 

them, 764. 
Deflection of silver lodes by a metalliferous bed, 76, 82. 
' " „ an auriferous deposit by a croeS'vein^ 232. 

DdiriOj extent and produce of works at, 124 ; Table XIV. 

, quantities and qualities of silver-ore obtained at. Table TV. 
De Luc, M. A. J., on alternations of granite and slate at Cookie- 

kitchen, 658. 
Dao (Devi) Dhoora, granite-veins in mica-slate at, 27. 

, temple, artificial rock-basons, and cromlechs 
at, 27—8. 
Depdifl^ different, composition of metal- 1 90-3, 103-21,-94-5, 201- 

liferous deposits at | 203,-31-3,-5,-41,-79-80, 

284, 338-40,-82, 436,-73, 
535,-45-50,-65-8, 607- 
608,-16-21,-67-9,-705-9. 
, widths of „ , 180, 685. 

, hardness of „ ,199,200,473; Tables 

vn. xxn. 

; auriferous ) proportions of gold ) 203,-5,-30,-2, 
deposits at, ) afforded by, ) 235,-41, -5,-i84, 

331,-82. 
, qualities of „ , 205,-85, 333. 

„ ; „ , decline more rapidly in Itabirite, 

(Jacotinga) than in clay-slate^Sdl. 
5t 
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Dopdi^ differatt, l%iA-lodei at, proportiona of ailTei extracted from 
ore afforded by, 708-9. 

, „ , widths o£ cross-veins at, 685, 

, „ , extent of displacements (heaves) at, 685, 717, 

, „ , Hubterranean temperature at, 724 — 80 ; Tables 

XXXII.— xxxvn. 

, rate o£ increased, in mines, 448, 608, 748,-64-5. 
Derbyshire, proportions of silver in the lead-ores of, 109. 

, miners brought from, to work the mines of North Devon, 

Descoherta, rooks and auriferous depoaita of, 298-9, [109- 

Desoibridora, discovery of silver at, 69. 

, direction, dip, composition, and structure of the lode 

at, 91,-3. 

, extent and produce of works at, 124; Table XIV. 

Desempeso, on tie rocks of, 72. 

, directions, dipa, and characters of the lodes at, 81, 90-2, 

, extent and produce of works at, 124 ; Tables IV, XIV, 

Detritus, 42-3, 70. 

, auriferous, 3, 342-60,-84, 498, 627-33,-42 ; Table XXII. 

, stanniferous, 629-30,-95. 

■ , copper-bearing, 483-7. 

Devonshire, atanniferoua granite of, 175. 

■, proportions of silver in the lead-ores of, 109-10, 
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IXest, M. P. van, on the detrital tinrore of Banca, 631. 

JEKetzsch, F. Esq., on the use of sodium amalgam in Brazilian 

reduction-works; Table XXII. 
Dip, of metalliferous deposits, 4, 5, 7, 9, 11, 19, 20,-2,-5,-6,-8, 30, 

33,-5-7,-9, 41, 71, 80-1, 161,-4, 
810,-72,-75-7,-9, 408-9, 520-1, 
532,-42,-75,-96, 604,-16,-18, 
620-3,-37,-47,-52,-74, 704,-37. 

, „ , usually greatest when rich, 189, 270. 

— , „ , greater when they have a N. — S. than 

an E. — W. direction, 405 — 9. 
— , of auriferous deposits, generally, conformable to structure of 

the rocks adjoining them, 
310,-72,-5-7,-9; Table 
X. 
— , „ > » I parallel to the contour of the 

nearest mountain ranges, 
310; Table X. 
-— , of the greater number of lodes, towards the nearest granite, 

675,-83. 
— , alteration of dip on passing from Manto into limestone at 

ChaSarciUo, 82. 
— , of cross-veins, 124,-5, 439, 526,-58,-75,-98, 608,-22,-81,-5, 

715. 

, „ , higher than the dip of lodes, 526, 682 — 3. 

, „ , towards the granite, 125, 682. 

, strata different on opposite sides of a cross-vein, 71, 82, 

Ding Dong, proportion of tin-ore in the vein-stone of, 472. 
DiiectionB of metalliferous deposits, 4, 5, 7, 9, 11, 19, 20,-2,-5,-6, 
28, 80,-3,-5,-7,-9, 41, 71, 80-1, 161,-4, 309,-72,-5,-7, 
379, 408-10, 520-1,-32,-42,-75,-96, 603,-16,-18, 
620-3,-37,-47,-52,-74, 707,-37 ; Tables I. II. X. 
■ of auriferous deposits usually conform to the strike of the 
rocks above and below them, and to the directions of 
the neighbouring mountain -chains, 310,-72,-5-7,-9 ; 
Table X. 

of cross-veins, 124-5, 439, 526,-58>-75,-98, 608,-22, 

681,-5, 715. 
Displacements, 127-35, 225-6,-32,-86-8, 341-2, 439,-74, 503,-27, 

558-60,-75-6,-98, 600,-22,-81-5, 715-17, (See 
Heaves, Intersections, Leaps, Throws.) 
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Displacemente, horizontal, of rocks by metaUiferonB (veins) depoatB 

(?) 657—60. 
, „ , „ by cross-win*, 71, 126,-80-1,-3, 

225-7,-86-7. 

■ ■—, „ , „ „ (partial), 225-6, 

286-7. 



by crosa-veins of differ- 
ent widthfl. 127,-9, 
553, 685. 

by the aame crotg-vein 
&t different depthB, 
598, 685, 717. 

at some, bat simple 
intersectiona only at 
other, depths, by the 

598, 717. 
by difEerent branches of 
the same cross- win, 
598; Tables XIX. 
SXm. XXIV. 
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DisplacementB, horizontal^ of metalliferous deposits) gold, 183, 225, 

contamingj 232,-87, 341. 



i> 



, of metalMeroua | j^ ^^^^^ ^^^^^ 



„ , „ in gneiss, 527. 

„ , „ in clay-slate, 183, 493, 

558-60,-98, 716-17. 

„ , „ in elvan (porphyry), 

684 — 5 ; Tables 
XXm. XXIV. 

„ , „ in f elspathic and hom- 

blendic rocks, 439, 
474. 

„ , „ in Itabirite and Jaco- 

^in^a, 225-6,-86-7, 
341. 

„ , „ in calcareous, alter- 

nating with f elspathic 
& homblendic, rocks, 
125—9. 

„ , „ in the coal-measures, 

503. 

, extent of, 127-8, 439, 558,-75,-98, 684- 

685, 715-17. 

, towards the greater angle, 127-8,-83, 341, 

527,-58,-60,-75,-98, 684, 

717. 
— — — , „ , „ smaller angle, 127 — 8, 439, 

558, 684, 717. 

, „ , „ right-hand, 127-8,-83, 341, 

527,-58,-98, 683-4, 715-17. 

, „ , „ left-hand, 127—8, 341, 439, 

474, 558-60,-75, 684, 
715 — 17. (See Heaves. 
Intersections,) 
Displacements, vertical, of rocks by metalliferous deposits (?), 657- 

660. 

, „ , „ by crosS'veinSf 71, 126,-30,-1,-3, 

225,-86-7. 
, „ , „ „ of small vertical and 

horizontal range (partial), 225-6,-86-7, 342. 



» 
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Displacements, vertdcsl, in dlTer-mineB, 71, 126,--30,-3. 

, „ , in gold-mines, 225-6,-86-7, 342. 

, „ , towards the greater angle, 126,-30,-1,-3. 

, „ , „ Bmallerangle, 225-6,-86-7, 341. 

(See Leaps. Throws. Intersections.) 
DigBemination, of metals and ores through rocka : — 

gold, 175,-7,-86,-96, 255,-81,-99, 300,-2,-3, 
313,-16,-20,-2,-73. 

silver, 114,-19; Table IV. 

copper, 403,-67,-75,-95, 500,-3,-9. 

tin, 175, 664,-6. 
Divining ( Dowsing }'iod, the, still used in Dauphiny, 527. 
Dcebereiner, M., on the platjua alloyed with gold in tlie sands of the 

Rhine, 360. 
Dol, on the graphite of, 40. 
Dolcoath, on the rocks of, 447. 

, „ subsidence of the rocks (Country) aad lodes at, 666. 

, „ Dative silver and silver-ores of , 113. 

, „ proportions of tin-ore in the vein-stone of, 472. 

, „ separation of tin-ore from its matrix by the natural 

action of running -water at, 354. 

, „ ancient works at, 146, 447. 

, „ improved system of mining at, 448, 645 — 7, 







>> 



V 



» 



INDEX. 821 

Douglas Houghton (Henwood) mines, on the lode of, 468-74. 

proportions of (native) 
copper extracted from, 

and the cost of ex- 
traction, 471 — 3. 
(heaves) displacements 
of the lode by a crosS' 
vein and a joint, 474. 
formation of ice under- 
ground at, 478, 734. • 

Downhill, altered value of land at, in consequence of mines having 
been opened in it, 694. 

Drake Walls, on the conditions under which blasting takes place at, 

200. 

, „ proportion of tin-ore in the vein-stone of, 472. 

Dressing (washing and cleaning) auriferous pyrites, 198-9, 203, 357 ; 

Tables VI.« VH. 

Jacotinga, Table IX. 

quartz, cost of, Table 

xxn. 

Drift, deposits of, 42, 460-84, 622. 

, „ , containing masses of native copper, 483,-7. 

, „ , „ „ gold, 842,-8,-58-9,-83. 

crystals of gold, 356,-9. 



» > » 



Duchanoy, and Eivot, MM., on the proportions of gold and silver in 

Hungarian ores, 100-1. 
Duchy, Wheal, on the silver-ores of, 114 — 15. 
Duck, gold discovered in the crop of a, 356. 
Duckinfield-colliery, subterranean temperature at, 754-5. 
Dufrenoy, M., on the detrital gold of Siberia, Table XXII. 
Du Noyer, G. V., Esq., on the rocks, lodes, and submarine works 

at Knochmahon, 593-7,-9-601. 

, , „ rocks and lodes of Kenmare, 611, 

616,-18,-21-2. 

. , , „ limestone of Brownstown, 622. 

Dupee & Co., Messra, on the production of copper at Lake Superior, 

488—9. 
Durham, proportions of silver in the lead-ores of, 108. 
Dura5, Capt. Paulo Kodriguez, iron-ore smelted by, 237. 

, native copper and gold obtained by, 

236. 






Durocher, M., on the proportions of mlver Iq the ores of Norway, 

100. 
DutieB, Dues (Royalties), &c., 62-3, 208,-89, 347,-60-70, 442-7,-9, 

451-4,-6-60, 588 ; Tables VH. IX. XIV. 
Duval, G. v., Esq., on the gold-deponts of Gongo Soco, 258, — 72 ; 

Table XXn. 
Dnarra Hath, on the granite of, 2, 29. 

, „ detritus near, 45. 

, „ temples at, 8. 

Eardiston, on deposita of copper-ore in the New Bed Sandstone of, 

, „ Bubterranean temperature at, 515, 750. [515. 

Earnings by miners and smelters in Upper India, 60 — 1. 

„ washers for gold (Feiscadores) in Brazil, 358. 

„ miners in Australia, Brazil, Chili, and Nova Scotia, 

Tables V. XXII. 

„ Superintendents in Chili, Table XXII. 

Earthquakes, 49, 157. 

, elevation of land in Chili by, 157-8. 

Edinburgh, extreme and mean temperatures at the aorfitce and 

underground at, 777. 
Education of black (slave) children in Brazil, 295-6. 
Edwards, Mr. T.W., on the iron-formatioa of .intoni'o Perara, 213, 
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Entrances to Chilian mines closed by locked gates, 91. 
£nys, J, S., Esq., on the jointed structure of granite, 75, 672. 
Epidote, occurrence of, 80, 398, 

Eschwege, Baron von, on the elastic sandstone of Villa Kica (Ouro 

Preto, 172, 210, 

Itacolumite of Brazil, 172. 

clay-slate of „ , 173. 

alternations of Itacolumite and clay- 
slate, 211, 312. 

Itdbirite of Brazil, 172, 211, 

298. 

Carvoeira of 

gold-mines of, 
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crystals of gold in ) 

of, ] 



, 237—8. 
, 184, 244, 
300-1. 
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,217. 
,366. 



, 175, 213, 

236-7. 
,306. 



the Canga 

quantities of gold ) 
obtained in ) 

iron-ores and fur- ) 
naces of, ) 

topaz -mines of. 

E$peranzaj extent and produce of the works at, 124 ; Table XIV. 

■ ■ , quantities and qualities of the ores obtained ; Table IV, 

Etheridge, Kobert, Esq., on shells in the raised beaches near Caldera, 

156. 

— , „ plants in the coal-measures of New 

Brunswick, 504-5. 

Euclase, matrix of the, in Brazil, 308. 

Europeans employed in the mines of Chili and Brazil, 152 ; Tables 

V. VI.« IX. 

Evans, T. F., Esq., on the difEerent qualities of ) ^^ j^qj^^^ 534 

water ) ' 



» 



precipitation of cop- 
per and production 
of ochre 



„ , 580-4 ; 
Tabic XVm.a 



» 



ram. 



)» 



,582. 



Evaporation, different amounts of, affected the speed of the water- 
wheels at Gongo SocOj 351. 

Exmouth and Adams, Wheal, proportions of silver in the lead-ores 
of, 110. 

Expectativa^ on the New Red Sandstone, and the copper-ores obtained 

from it, at, 514. 

5u 
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Expectativa, on petroLeum of, S16. 

FakliM, on the ores of, 543. 

' ■■, „ nse of fire to aid operationB of the miners at, 51. 

, on an accident at the worls of, 665. 

Fairbaim, W., Esq., on Bubteiranean temperature at Duckinfietd, 754. 
Faiscadorea (gold-streaTaers), their modea of work and earnings. 
Fall of water, on ventilation by means of a, 219—20. [357—8. 
Falmouth, Eatt Wheal, proportions of silver in the lead-ores of, 120. 
Falmouth, Wheal, precipitation of copper by lime at, 585, 
Falmouth Harbour, injory to, by sand and mnd from the mines, 353. 
Fuaitj, D.., hi. umljBi. of lie mi,gB™ 1 jj^,_,^ ^ j ,3 jgj 
limestone of ( 

, „ theironor..* ^j. 

Blags of ) " 

Farmers of R(^»I1ies, their proportaouB of iron-ores raised in Knmaon, 

55,-9. 
Featheretonhangh, G,W.,Esq.,ontheanriferon8ly. ^. aqa gj 
deposits of) o ' • ■ 

, „ detritaJgoldof, „ ,384. 

Felspathic clay, 3, 228,-40,-3, 307, 423. 

rocka, 154, 388, 492, 517,-30-1,-3,-41,-94, 636,-71, 

701-2,-36, 
, temperatnreB of mines in, 755-8 ; Tables XXXHI. 
XXXV. 
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Pood, cost of, in Chagardllo, 150 ; Table V. 
-, of slaves in Brazil and Virginia, 292, 382. 
-, of ser& in Siberia, 348. 
Forbes, David, Esq., on the anriferons deposits of Merioneth, 636-9. 

— , „ quality of the gold of „ , 642. 

' '• , „ detrital gold of Bolivia, 360. 

Forbes, Principal J. D., 6n the climate of the Alps, 528. 

— ♦- — , „ temperature at the surface and at 

various depths near Edinburgh, 777 
Forbes, Sir John, on a spring of fresh-water b^peath the sea at 

Botallack, 539. 
B'orests, 21, 55, 61, 296, 390, 416. 
•— — , succession of difEerent growths in, 416. 

, destruction of, 21, 65-6, 343,-90. 
■y , „ , consequences of, 344. 

Forest mine, ancient implements discovered in the, 41 5. 
Ibrges underground at Bearhaven and Wheal Vor, 610 
Eoroter, Westgarth, Esq., on pipe-veins of lead-ore, 620. 
Foflsiliferous rocks of the Liskeard ... 
■ „ Merioneth 

" '■ - „ Wicklow 

• — „ Waterford 

„ Kerry 

' „ Meath 

jj New Brunswick 

Foster, C. Le Neve, Esq., on the Molybdenite of Mount Sorrel, 654. 
Foster (J. W., Esq.) & | on the rock-formations of Lake Superior, 

Whitney (J. D., Esq.), j 385—404,-39. 

iron-ores of Lake Superior, 388-9. 
copper-/oc?e5 of „ , 405 — 

412,-20-5,-7-8,-31-4, 436,-9, 

466-7,-75,-7. 
native silver of Lake Superior, 

419,-36-7. 
cross-vein (Slide) at the Cliff rxnxie, 

439. 
drift of Lake Superior, 483 — 5. 
ancient mining-works near Lake 

Superior, and on the weapons, 

tools, and implements found in 

them, 412-17,-19,-75. 
temperature at Fort Wilkins, 477, 



district, 700. 
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, 593,-5. 
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,613. 
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, 623,-5. 
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, 503,-4. 
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Foster (J, W., Esq.) &lon the temperature of the water in Lake 
Whitney (J. D., Esq.), ) Superior, 477. 

■ , „ Bubterrfmean temperAture, 733-4. 

, „ amount of rain at Fort Brady, 477. 

Fowey Consolidated mines, on the native silver of, 118. 

, „ produce and profits of, 456; Table 

XIV. 
Fox, £obeit Were, Esq., on the structure of cross-courses, 461.. 

, „ subterranean temperature, 723,-60-1, 

Fraga, on the auriferous talc-alat« of, 301,-20, 732. [762,-5. 

, „ subterranean temperature at, 732. 

Francis, Gapt. Francis, on subterranean temperature at Wheal Vor, 

764. 
Francis, Mr. Henry, on the coincident directions of lodes and glens 

in West Cornwall, 718. 
Francis, Mr, William, on the gradual filling of Camou valley with 

sand and mud from the mines, S53. 
Francisco Nuevo, San, extent and produce of the works at, 124; 
Table XIV. 

, quantities and qualities of ailver-ore obtained 

from. Table IV. 
Francisco Vigo, San, extent and produce of the worka at, 124'; 
Table XTV. 
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Fuller, Dr. Thomas, on the silver of North Devon, 109. 

Furnaces, Himalayan, blast supplied by air-bags of skin, worked by 

hand, 54 — 5. 

, Brazilian, blast supplied by fall of water into a pneu- 
matic trough, 219,-60-1. 

Furze Hill Wood, proportion of tin-ore in the vein-stone of, 472. 

Grad and pick, skill of Cornish miners in using, 152. 

Galena, 100-10,-16-21, 376-7, 545,-8-9, 615,-20,-40, 703,-8-11. 

, argentiferous, 100-10,-16-21, 545,-8-9, 615-20,-(?) 40, 

708,-8-11. 
— , „ , enclosing threads of native silver and masses 

of vitreous ore, 120-1. 

, auriferous, 100, 378, 549, (?) 640. 

Qallhj iron-mine of, 22 ; Table I. 

Grama, Col. Ignacio da, on the gold-mine of Catta Preta, 287. 
Gambling, propensity of Chilian miners towards, 91. 
Grarby, John, Esq., on the native silver and silver-ores of Cornwall, 
Gardner, Dr. Daniel, on the gold-mine of Catta Preta, 237. [118. 
Grardner, George, Esq., on the gold-mines of Brazil, 170,-85, 245, 

303, 500-2. 
■■ ' , „ detrital gold of „ , 343. 



„ fishes of „ ,354 — 5. 

„ scenery of „ , 169, 297. 



Gkmiets in the copper-bearing rocks of Chili, 161. 

„ auriferous deposits of Virginia, 381. 

Oamett and Moseley mines, on the rocks of the, 379-81, 732. 

auriferous deposit of the, 381-3. 






proportions of gold at different 

depths in the, 383. 
quality of the gold, 381. 
detrital gold of the neighbour- 
hood, 384. 
subterranean temperature at the, 

733, 
food of the slaves at the, 382. 
Garraa (Guamech), proportions of silver in the lead-ores of, 118. 
Oarras, South, proportions of silver in the lead-ores of, 120. 
Gas, issue of, from joints in the Itahirite at Gongo Soco, 250. 

, inflanynable, from crevices in the auriferous formation at Morro 

Velho, 195—6. 



GaB, inflammable, from vegetable matter ovsTlying BtTeam-tdn-ore 

near Peiran Wharf, 453. 
— -, coal, iiBod for lighting the underground vorka e.t Ballenoidden, 

669. 
Geach and Webb, Messrs., on the Caradon, Menheniot, Lanreath, 
and Saint Pinnook districts, 659,-61,-4-5,-76-7,-95, 704,-15-16. 
Geikie (Archibald, Esq.) and Murchison (Sir Roderick Impej), on 

the gnciesose rocks of Breadalbane, 646. 
Georgia, on the auriferous rocks of, 371. 

— , „ an ancient Indian village entombed in the auriferous 

drift of, 384, 
GeBuer, Dr. A., on copper-mining in Nevr Brunswick, 506. 
Geyserberg, on the Htanniferoue porphyry of, 665, 
Gilbert, C, 8., Esq., on the rilver-orea of Cornwall, 111, — 14, 
Gilbert, Davies, Esq., on the argentiferous lead-ore of Wheal Rose, 

119. 
Giles, Mr. John, on the slates of the Caradon district^ 667. 

, „ „ Liskeard group, 700. 

■ — • , „ elvaaa of Caradon, 671. 

, „ felspathic and bombleudic rocks of Saint 

Cleer and Menheniot, 672, 701, 

■ - ■ , „ lodet of Menheniot, Iianreath, and Saint 

Pinnock, 699-702,-6,-12, 
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of Ireland, 549-50, 627-34 ; Table XXII. 
,, New Granada, 360. 
„ the Rhine, 348,-56,-8,-60 ; Table XXII. 
„ Siberia, 175,-7, 385-6,-40,-2,-3,-5,-6,-8,-60; Table XXII. 
„ Virginia, 371-84 ; Table XXH. 
„ Wales, 635-42 ; Table XXH. 
disseminated through granite, 3, 175, 320. 

talcose, micaceous, and chloritic rocks, 
177, 300-3,-20. 

quartz-rocks, 316. 

clay-slate, 186,-96, 210, 

calcareo-siliceous rocks,^ 245,-9, 304, 
315,-19,-23-4. 

Itahirite (Jacotinga), 215,-19,-21,-42. 

Carvoeira, 240. 

Canga, 217, 315-16,-19. 

Umited to certam portions ) ^^^ 311,-20,-34. 
or beds of gramte, ) 

talcose, micaceous, and chloritic 

rocks, 176-7,-80, 298, 302, 

31 1 - 12,- 15,-19,-20,-34,-72, 

636,-42. 
quartz-rocks, 178-9,-80-2, 312, 

334. 
clay-slate, 182,-3,-4, 312-13,-17, 

318,-20,-35,-49-50,-76. 
calcareo-siliceous rocks, 636-42. 
Itahirite ( Jacotinga )j 214, — 16, 

221,-7,-35,-42,-6,-62-82, 313- 

314,-18-19,-25,-35,-75. 
CarvoeirOf 240. 
which conform to the cleavage of 

the rocks, 178,-80,-2,-3,-4,-7, 

188, 207,-14,-16,-21,-3,-7, 

243,-5,-9,-98, 300,-1,-2,-9-23, 

372,-5,-7,-80. 
which conform to the joints, 181, 

187,-8,-91,207,-21,-3,-99, 

323. 

, limited to certain portions ) which conform neither to cleavage- 
or beds of rock, ) planes nor joints, 637. 
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>ld, matrix of, its compomtion, in granite, 46, 175, 311,-33,-4,-7. 

—f II I II I » talcose, micaceous, and chloritic 

rocks, 177-80, 209-11,-47, 
298-303,-11-12,-15,-20-1, 
3S2,-4:-7,-72-83, 639-42. 

—, „ , „ ,„ quartt-rocks, 181,321,-32,-4,-7. 

— , „ , I, , „ clay-slaWa, 182-4,-94-9, 206-7, 

210,-98-9, 312-13,-21-2,-8- 
829,-32,-4,-5,-6,-7 ; Table 
TI. 

— , „ I I, , ], calcareo-Biliceous rocks, 245-9, 

315,-23-4. 

— , „ , „ , >t Itabirite (Jacotinga), 212—16, 

221-4,-6-85,-42,-5-7,-54-84, 
286,-98, 303-4,-13-14,-24- 
330,-2,-4-7; Table Vin. 

— , „ , I, I I, Canoeira, 239-41. 

— , „ , dip of (Shoots) maeses coincidont witt indulationa 
of rocks, 206-7,-15,-16,-34,-59,-64,-9, 319,-23,-6. 

— , most plentiful in moat highly inclined portions of formations, 
189, 270,-81, 310. 

—, relation between it and the) of pyritic quartz in clay-slate, 
structure of its matrix) 184, — 97, 

of Jacotinga (Itabirite), 259,-70, 




INDEl. 



831 



Gold 



proportion of, contained in ) ^ q„arte-rock8. 182, 821. 

certam beda ) ^ 
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of clay-slate, 184,-96-8, 201-6, 

827,-79. 
of Itabirite (Jacotinga), 230-2, 
235,-79-81, 326,-7. 

' ""^^^e^e^i P*^ ""^ ^® "^^ formation, 383. 

depths in the clay-slate serieSy 

201-5, 331; 

Tables X,XXn. 

Itabirite (Jacotinga)y 

230-2,-5,-79-81, 

331; Tables X. 

XXII. 

Carvoeira, 241. 

, (nuggets) masses and of dust in Itabirite (Jaco- 

tingajy 274-7, 330. 
analysis of, 334,-5,-60,-74. 
quality of, in granite, 332. 

„ , „ talcose, micaceous, and chloritic rocks, 332,-74, 

383, 642 ; Table X. 
, „ clay-slate, 205-6, 332,-83 ; Table X. 
, „ Itabirite (Jacotinga), 236,-85-6, 332,-3 ; Table 

X. 
, at different depths in the same formations, 205-6, 

333,-75 ; Tables VH. X. 
, differs in crystals of different forms, 335. 
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„ talcose, micaceous, and chloritic 

rocks, 179,-80, 299, 334,-7,-74, 

382, 642. 
„ quartz-rocks, 334,-7. 
„ clay-slate, 206, 334— 5,— 7,— 40, 

377-8. 
„ calcareo-siliceous rocks, 642. 
„ Itabirite (Jacotinga), 236, 335,-7. 

340. 
„ at different depths in the same 

rocks, 206,-86, 338,-40 ; Tables 

vn. X. 
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alloyed with antimony, 179,-80, 334-7,-74. 
arsenic, 335,-7,-74, 
biBmuth, 174, 334-7,-74. 
copper, 286, 335-7,-40,-59,-74,-5, 642. 
iron, 835-6,-74, 632,-42. 
lead, 335-7,-40,-74,-7. 
palladium, 175, 215,-86, 335-7,-40,-59. 
platina, 286, 335-7,-40,-60. 
sLlver, 236,-86, 334-5,-7,-40,-59,-60,-74,-7,-8, 

632-42. 
tellurium, 180, 299, 334,-6-7,-82. 
molten, of higker specific gravity than native, gold, 335. 
■mincB, temperature of, 725 — 33,-56 — 8 ; Tables XXXII.— 
XXXVI. 
detrital, ancient depositB of, 342-51,-83-4, 627-33,-42; 
Table XXn. 
„ , recant „ , 46, 283, 348,-52-9,-84. 

„ , contains the same alloy as the gold of the neighbouring 

mincB, 359. 
„ , always of superior quality to mine-gold, 359-60, 632. 
„ , crystals of gold not uncommon, 356,-9, 632. 
„ , shaped implements sometimes mixed with, 344-5. 
„ , proportions of, extracted from sand and gravel, 346, 
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OonamenQf on the subterranean temperature at, 746. 
Oongo Soco, the rocks of, their direction and dip, 248 — 9. 

, joints in, 250. 
slate (auriferous at Camara)^ 183, 247, 

827,-41. 
calcareo-silioeous matter mixed with par- 
ticles of gold, 249, 304,-19. 
lidbirite, 249,-97, 313. 

„ , mass (Horse) of, imbedded in 

(yet containing lines of) 

auriferous Jacotinga, 251, 

324; Table Vm. 

„ , displaced by small croas-veinSy 

286—8, 341. 
Jacotinga^ the Oongo formation, 250, 

252-4. 
„ „ , )> Cumha „ ,252-4, 

256-8, 

n fy y 97 » » i ^oth 

conform to the direction, dip, and 
cleavage of the rocks above and below 
them, 248, 310,-25. 
Jacotinga, the Cumha formation, at times 
thinly sprinkled with gold, 
255. 
, productive, mostly, on certain 
parallel lines (veins) in both, 
255,-7,-62,-4,-5,-82. 
, productive, mostly, on certain 
thin lines (veins) of limited 
horizontal & vertical range, 
257,-65-7,-70,-1,-82. 
, productive on the same meridian 

269,-70. 
, productive masses (shoots) of, 
all dip (endlong, with the 
groovings of the rocks), to- 
wards the B., 259,-63,-4^-6, 
270,-82, 
, productive portions the most 
highly inclined, 281, 310. 
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Oongo Soco, the rocks of Jacotinga, productive, cotapoEdtion of, 263- 
269, 314,-25-7. 

, „ « , » , hardneea of, 283-4. 

, ,, „ , „ , dispocdtion of masses 

(nuggets) and particlea 
of gold in, 271— 80. 
■ , ,1 ti I I) I proportions of gold 

contained in, 274-7,-9-81; 
Tables X. XXII. 
■' — , II „ , productive, quality of gold con- 

tained in, at different depths, 
285, 333 ; Table X. 

~ , „ „ , natdre & proporlioQ of alloy of 

gold contained in, at different 

depths, 286, 338 ; Table X. 

-I „ „ , producliTe, lines take, at times, 

the directions of the joints, 

264. 

"■ " — , „ „ , productive, influence of tho 

Slide on, 252,-67,-70. 

-> „ „ , unproductive portions of, 270. 

, „ „ , masses (Imnchu) of iron-ore 

wrought, 260-1. 
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Oorland, Wheal, on the profit made at, 451 ; Table XTV. 
Goron, on the copper-bearing talc-slate of, 5. 
Grossan, a matrix of copper-ore, 162,-6,-7, 545,-64,-95, 605,-16, 

lead-ore, 706-7. [624,-39,-76,-8. 

silver-ore, 525,-34. . 

gold, 167,-83, 299, 301,-2,-12,-73,-5-7,-81, 

549, 639. 
Graham (Callcott), Mrs., on the elevation of the coasts of the Pacific 

by earthquakes, 157. 
Granada, New, on the different qualities of mine and detrital gold in, 

360. 
composition of , 2, 29, 170,-4-6, 247, 311,-85-7,662-4, 
auriferous, 3, 175-6, 311,-16,-20. [666-7,-72. 

quality of gold in, 332. 
alloy „ , 334. 

stanniferous, 175, 664-6. 
cupriferous, 512. 

structure of, 3, 316,-85, 512, 673. 
cavern in, 27. 

position of, in opposite sides (walls) of lodes, 657-60, 
interlying slates, 658-9. [669-70. 

veins of, 3, 27, 386-7,-91, 490-2, 512. 
relation of its contour to the cleavage of contiguous slates, 

259,-310. 
relative position to the dips (shoots) of ore in lodeSj 32, 
rate of blasting in, 200. [122, 259. 

quantity of it shipped from Cornwall, 666-7. 
subterranean temperature m, 756,-8,-60-1 ; TablesXXXIIl. 
Graphite in the clay-slate of Upper India, 41. [XXXV. 

Qrasty (Chancellorsville), auriferous rocks of, 372-5. 
Gravel, beds of, at great altitudes, 45, 66, 70, 156. 
Gravity, specific, of native copper, 429. 

, „ electro-deposited copper, 429-30. 
, „ „ , after compression, 430. 
, „ smelted copper, 429-30. 
, „ native gold, 335, 431, 632. 
, „ molten „ , 335, 431. 
Qreat Worhj proportion of tin-ore in vein-stone of, 472. 
Greenstone, 79, 398, 496-7,-9, 650-1. 
slate, 499, 512. 
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GreenBtone, djrkes of, 80. 

Greenwich, extreme and mean temperatures at tbo surface and at 

various depths, 776-7. 
Greer, R, J., Esq., on the mean temperature of Waterford, 739. 
Gr^g (E. H., Esq.) & Lettsom (W. G., Esq.), on the aUver-otes of 
ComwaU, 116,-18. 
Gregory, Capt, Thomas, on the rate of blasting at Drake Walla, 200. 

' — , „ proportions of tin-ore ) .ma 

in tie vein-stone of ( " ' 

GrifUs and Basset, proportion of tin-ore in the vein-stone of, 472. 
Gualaxo, character of gold obtained from the, 359. 
Guernsey, on the climate of, 735. 

Gueymard, M. E., on the rocks of Chalanches, 51B~1^. 

, „ metalliferous deposits of „ , 519-26. 

, „ climate of the Alps of Bauphiny, 528. 

Quias de Carvallo, veins (branches) of, 81. 

, horses worked underground at, 76. 

Gungolee, on the copper-mines of, i, 5. 
Gunnai, auriferoue sands of the Kamgunga near, 5. 
Ounnia Lake, produce and profits of, 457 ; Table XIV. 
Gurhwal, on the iroD-fumaceB of, 57. 

, Government Royalties of, 62-3. 
Guy, Capt. Benj., proportions of gold from the calcareo-mliceous 
formation at Qongo Soeo, 249. 
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Harris^ Capt. N., on the manufacture of iron at Oongo Soco^ 262. 
Harris, Sir W. Snow, on the climate of Pljrmouth, 746,-9. 
Hartz, proportions of silver in the lead-ores of the, 101. 
Haughton, The Rev. Dr., on the deposits of sulphur ores in Wicklow, 

647,-53,-5-7. 
, „ rocksof the Kenmare district, 6 li- 
eu. 

■ ■ , „ metalliferous) „ ,614- 

deposits ) 621. 

■ , „ cro88've%n at Ardtully^ 622. 

— — , „ drift at Kenmare, 622. 

•—---—-—————— , „ precipitation of copper at Bally- 

murtdgk, 574. 

' , analysis of the hematite of Ballymurtaghy 

647. 

__— J ^j limestone of Kerry, 613. 

, „ grey copper-ore of ) ^,7 

Ardtully, ] ^^^- 
Hawkins, John, Esq., on the throws of lodes in Cornwall, 226. 
■ , ,, copper-ores of the Parys mountain, 

674,-6. 
— — — — , „ stanniferous porphyry of Geyersberg, 

666. 
Heaves, 127-86, 225-6,-32,-86-8, 341-2, 439,-74, 503,-27,-58-60, 

575-6,-98, 600,-22,-81-5, 716-17. 
(See Displacements, Intersections. Leaps. Throws,) 
Heber, Bishop, on the frequency of earthquakes in Kumaon, 49. 
Helmreichen, H. Virgil von, on displacements of beds of auriferous 

granite at Candonga, 176. 
on the geology of Gongo Soco, 170, 

250,-63,-6,-8, 815,-54. 
manufacture of iron at Gongo 

Soco, 262. 
calcareous rocks of Antonio 

Pereira, 304. 
flint arrow-heads from diamond- 
washings in Brazil, 344. 
Magnetic declination in Minas 
Geraes, 177. 
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Helston, subterranean temperature in the district of, 752. 
Hemp^ rope of, inferior to iron-wire rope, 143. 




Sender, Wheal, proportion of silver in the lead-ore of, 120. 
Hermcze], M. de, proportion of silver in Qie lead-ore of Bohemia, 101. 
Henry, Dr. William, on the a^entiferoaa) /y^^ d -jak 

lead~orea of j ' 



■ ■ ' -, „ precipitation) -„« 

of copper at j " ' 

Henwood, contact of granite and date at, 655, — 7, 
Henwood, Mr. John, a shareholder in the first Cornish mlTor-mine, 
fimwoorf mines, 465-79. (See Douglass Houghton.) [111. 

Herbert, Capt., on the auriferous granite of Eedamath, 8. 

, „ „ sands of the Aluknnnda, 46. 

, „ metolliferoasiockaof the Himalaya, 12, 21. 

I „ minsB and smelting- 1 „ , 21, — 5, 

works of J 41, 55. 

, „ drwnage of the Dehra Doon, 42. 

, „ disappearance and leappeaiaDoe of iiTeiB ia 

the Terrai, 44. 
Sertand, on the diver and silver-ores of, 111 — 12. 
fferm, on the metolliferoUB depcuts of, 736 — 7. 

, „ subterranean temperature at, 737. 

Hero^a-foot, on the rocks of, 700 ; Table XXII. 

, „ organic remains they contain, 700. 

, „ lode of, 704—15. 

, „ proportions of silver contained in the lead-orea 
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Higgs, Samuel, Jr., Esq., on copper-ore in the New Red Sandstone 

of Alderley, 616. 
Hilaire, M. A. de Saint, on the gold-mines of Brazil, 185, 237,-43-4, 

„ implements used in them, 218. 
„ iron -furnaces of Gira5, 218. 
„ detrital gold of Brazil, 342. 
„ scenery and ) „ , 168, 209-10, 
vegetation ) 236. 

HiU, — Esq., on the direction, dip, width, ) ^^ ^^ ciifflode, 423. 

and composition ) •*' ' 

, „ occurrence of native ) . ^q/. 

silver P'' " ' ^'^^• 

Hill, W, G., Esq., on the proportion of tin-ore in the vein-stone at 

Wendron Consols ^ 472. 

Himalaya, Mining in the, 4 — 42. 

, inefficient tools used by miners in the, 51 — 3. 
" ' ' , iron-smelting in the, 53 — 62. 
— — — , varied occupations of the inhabitants of the, 56. 

, earnings „ , 60 — 1. 

Hind, H. Y., Esq., on the granite of Now Brunswick, 490,-1,-3. 
■ , „ micaceous slates of „ , 499. 

■ , „ sandstones and ) ^01 9 ^ 

conglomerates of J ^ » > » • 

^ yj cupriferous shales of „ , 503,-6. 

— — , „ copper-ores of „ , 500. 

: , „ detrital gold of „ , 498, 500. 

Hitchens, Capt. Joel, on the aiu*iferous deposit of Agoa Quente, 233. 

Hitchins, The Rev. M., on the silver and silver-ore of Herland^ 111. 

Hoare, J. S., Esq., on the detrital gold of Wicklow, 633. 

Hocheder, J. C, Esq., on the auriferous deposit of Qongo SocOj 173, 

251,-5,-6,-60,-2,-6,-9,-71,-3,-4 ; Table XXII. 

Hockin, John, Esq., on the qualities of gold from different^ 

depths in Morro > 206, 

Velho ) 

' , „ nature of the) 2 on 

alloy of) " ' * 

„ analyses of ... „ ,334,-74. 

„ rate of blasting „ , 200, 

„ rain-fall at Morro Velko, 349. 
„ climate of „ , 726. 

„ subterranean) ^oy 



temperature at) " 
6y 
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Hodge, John, Esq., on the (mlphuiw^^)) ^ ^j^^Iow, 545,-7,-8,-60. 

, „ copper-ores... „ , 647-8. 

■ , „ auriferouairon-oreaof Ballt/murtagh, 550. 

, „ tmfavoiirable influence 1 Sulpktir-course 

of croas-veim on the ( of Ovoca, 560. 
, „ displacements (heaves) of the „ , 558. 

, „ detrital gold of Wicklow, 629. [559,-60. 

, „ precipitation of copper at Balli/murtagh, 

574-8. 
Hoffman, Prof., on the diBsemlnation o£, gold through granite and 

alate, 175. 
HoIdewortJi, — Esq., on the rocks of Bonmahon, 597. 
Holes, experiments on boring and blasting, 199, 200 ; Tables TH. 

XXH. 
Holl, Dr. H. B., on the homblendic rocks of tlie Caradon district, 662. 

, „ foBsiliferous „ „ Liskeatd „ , 701 . 

Hollingahed, E., Esq., on the proportion of alver in the lead-ores of 

Devon, 109. 
Hollow, Capt. W., on the proportion of tin-ore in the vein-stone of 

Providence Mines, 472, 
Hobnan, Capt. James, on the ventilation of mines, 220. 
Holmhiih, on the proportions of silver in the lead-ores of, 120. 



Hooker, Dr. J. P., on the Coal of Fit<:ooree, 65. 
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Horses, (masses) of clay-slate in lodes, 190, — 4, 312,-17,-28, 550, 

561,-68; Tables XXVII. XXVIIL XXIX. 

felspathic and horn- ) , , . „ . . ,p , , jryjj 
blendic rocks, in f ^^^*^' ^^* ' ^*^^® -^^^' 

limestone „ , 84. 

„ Itahirite enveloped by Jacotinga, 250-1. 

„ „ intersected by cross-veins, 287. 

— — — „ micaceous and ). i_jjj. n • cm/\ 

oxyduktedironr""^^^^ "^ Carvmra, 240. 

„ carboniferous slate „ lodes, 605. 

„ „ limestone „ „ , 618,-20,-4. 

penetrated by lines of the ores which envelope them, 251, 

551,-96, 713. 
— — , their cleavage-planes mostly coincide with those of neigh- 
bouring slates, 23, 190, 251, 324, 
551,-64,-96, 605, 713. 

, „ are not always coincident, 713. 

Horses and mules, their liking for water holding iron-ores in sus- 
pension, 354. 
.Houghton, Dr. Douglass, on the metalliferous rpcks of Lake Superior, 

487. 



„ masses of native copper) .^. 

in the (inyi of j " '*^*' 



Howe, T. M., Esq., on financial operations at the Cliff mine, 440 ; 

Table XIV. 
Huidobro, ores of copper in New Red Sandstone at, 77, 513-16. 

, petroleum obtained from „ ,516. 

Huldwanee, works of irrigation at, 43. 

Himiboldt, M . A. de, on the disposition of silver-ore in veins, 327. 

, „ proportions of silver in the ores of 

Mexico, Peru, and Chili, 97-9. 
— ^— — , „ comparative values of wheel-barrows & 

tram-waggons in mines, 145. 
——— , „ loads brought to the surface by Mexican 

labourers, 147. 
Humming-birds, their nests and note, 181. 

Hungary, proportions of gold, silver, and lead in the ores of, 100-1. 
Hunt, Robert, Esq., on the proportions of silver in the lead-ores of 

the British Isles, 105,-6,-7,-8,-9,-10, 
120. 
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Htmt, Sobert, Esq., on tlie prodnce and proporlaonB of sUvei in lead- 
otes of East ComwaU, 708-9,-20. 
produce of copper-ores in £ast Cornwall, 
698. 
„ silver-ore at 1 _, , 

Wheal iMdcoU, \ " ' 
HurcHinolee, on the iron-ores of, 33, — 5. 

lee, formation of, in grounds where the Bamboo flonrifilieB, 45. 

i, 465,-78-9, 734. 
Inclination of patbs bj which area are taken ont of the Mexican and 

Chilian mines, 147. 
Indiana mine, on the rocks ajid lodes of the, 464. 
Inficionado, auriferous detritna of, 343. 
Intersections, unaccompanied by displacements, — 

of rocksbTmetalliferons)81,-122,-87, 318, 420,-3, 

- ■ * 460,-3,-4,-5,-7,-79,-80, 
515,-20,-31,-2,-64,-96, 
608,-25,-57,-60,-8,-9, 
674, 704. 
, which are elsewhere them- 
Belves intersected by the 
same rocks, 192, 318. 
, which ate deflected by them 




INDEX. 



843 



» 



79 



Intersections, unaccompanied by displacements, — 
-^-— ^^ — of metalliferoiis deposits by various branches of the 

same cross-veinSf 598; 
Table XIX. 
by cross-veins of small verti- 
cal & horizontal range, 
125, 287, 342. 
by different cross-veins, 
Table XXIV, 
of various branches of metalliferous deposits by the 

same cross-vein^ 598 ; Table XIX. 
of crosS'veins by metalliferous deposits, 125, — 9. 

, which are in- 
tersected by similar cross- veins 
elsewhere, 125,-9 ; Table III. 

of small vertical and horizontal range by 

metalliferous deposits, 125,-9; Table III. 

by other cross-veins, 685 ; Table XXIV. 
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, accompanied by dislocations (See DtdpZac^mento. Leaps.) 
Ireland, mines of, 540 — 642. 

, detrital gold of, 627—84. 
— — , subterranean temperature in, 737-44,-52. 
■■ ' , precipitation of copper in, 569-89 ; Table XXXII. 
Irony ores of, in granite, 175, 31 1, 674,-8. 

„ gneiss, 522,-5,-7. 

„ talcose, micaceous, and chloritic rocks, 19-24, 177, 
180, 300-4,-73,-5,-7,-9,-81,-8, 639,-47-9,-53,-74. 
„ quartz-rocks, 33,-5,-7, 181. 

„ clay-slates, 21,-5-9,-30,-4,-6,-41-2, 183-4,-94,-6,-7, 
312,-21-2,-9,-78,-7,-9, 545,-69,-74,-9,-97, 639, 
674, 707. 

„ Porphyry (Elvan), Tables XXIII.-IV.-VI. 

„ felspathic and hornblendic rocks, 162,-5, 388, 531, 

534, 647—9, 737. 
„ Itabirite and Jacotinga, 211-16,-19,-21-30,-2-4, 
236,-42-52,-4-74,-97-300,-13-15,-24-6,-9-30. 
„ calcareous, alternating with felspathic and horn- 
blendic, rocks, 79, 86. 

„ sandstone, 38, 40. 

„ carboniferous slates, 605,-17. 

„ „ limestones, 617,-21,-4. 
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844 OTDES. 

Iron, ores of, in Coal-meaaiirGB, 64-8, 510. 

, „ , „ New Bed Sandatone, 514—15. 

. , „ , „ Carvoeira, 239—41. 

, „ , „ Ctmga, 217,-36,-45,-8,-98,-9, 315. 

IroD-tnining, ia die Himalaya, 48 — 55. 
Iron-emelting, in Brazil, 219-20,-60-2. 

— , „ the Himalaya, 53—62. 

, near Lake Superior, 388—90. 

Irrigatioii, worka of, in Upper India, 43, 
Itabira, the Mining district of, 214 — 18. 

, „ , qiiantitiesofgoldobtaiiiediii,216-17, 

368. 

, „ .qualitieaof „ , 215. 

, „ , mode of working and description of 

toobusedin, 217— 18. 

, „ , gold extracted from mud in tlie streets 

at, 217. 

, manufacture of iron in the neighbourhood of, 218 — 20. 

Itabira, mine of, rocks and metalliferouB deporita of, 214 — 18, 
IuJ>irite, derivation of the name, 172, 214. 

.composition of, 211-16,-19,-21,-*,-7,-42,-4,-8,-9,-50,-l, 

287,-97,-8, 303,-13,-24,-88-9, 767. 
, structure of, 211,-14,-16,-21,-3,-5,-7,-42,-9,-50,-1,-98, 
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JacksoD, Dr. C. T., on the purity of copper near Lake Superior, 418. 

. , „ mode and cost of j 

extracting copper > „ , 426,-8. 

from j 

, „ native silver of „ , 436. 

, „ subterranean tem- ) 7qQ_A 

perature J » ' '^^"*- 

, & — Alger, Esq., on copper-ores of the Nova 

Scotian coal-measures, 507. 
Jacotinga, derivation of the name, 214. 
, place of in the Itdbirite formation, 214,-16,-19,-22,-3, 

224,-7,-8,-9,-80,-45,-7,-50-1,-7,-9,-62-7,-71,-4,-81,-2, 
313,-14,-19,-25,-6. 

' , encloses Horses of Itdbirite containing lines of auriferous 

Jacotinga, 251,-65, 319. 

, limited vertical and horizontal range of rich beds, 224,-7, 

230,-2-4,-62,-4-7,-9,-71,-82,325. 

, composition of, 214-15,-19,-21,-3,-7-9,-30,-3-4,-44,-5, 

251,-4,-5,-6-7,-62,-4-75,313-14,-24,-7. 

,.structure of, 214,-19,-21,-3,-7,-8,-30,-46,-9,-56,-9,-60, 

264-9,-70, 318-19,-29-30. 

, distribution of gold in, 215,-16,-19,-23-7,-30,-3,-4,-42, 

245,-7,-57,-62-4,-6,-71,-2,-4,-7, 319,-26,-30. 

, proportions of gold in, 230,-2,-5,-55,-79,-81, 325,-7,-31. 

, „ , nature, proportion, and distribu- 

tion of alloy in, 215,-36,-86, 
335,-7,-8. 

, displacements of, by cross-veins, 226,-8,-86-7, 341. 

" ' , temperature of mines in, 728-31,-51,-6,-7,-8,-61 ; Tables 

XXXII.— XXXVI. 
Jamaica, on the copper-bearing granite of, 511. 
James, Captain Richard, on submarine works at Wheal Margery, 599. 

James, S. H., Esq., on submarine works ... at Botallack, 599. 

: , on the proportion of tin in the ) .-^ 

vein-stone of, j » » • 

, „ proceeds and profits of „ ,443; 

Table XIV. 

■ ' , „ existence of eels in mine- ) „ , „ 

water at) » ^ '^^' 

Jars, M, G., on the proportions of silver in Norwegian ores, 100. 

, „ „ English lead-ores, 107. 
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846 nTDEX. 

Jars, M. G., on the ores of Fafalnn, S43. 

JeSery, Captaia Williun, on the auriferouH depomt of Qongo Soco, 

255,-66,-70-3. 
Jeokin,' Alfred, Esq., oa the proportionB of metal in the silver-ores 

of Herland, 111—12. 
Jenkin, Wheal, on the tin-ore of, 677. 

Jennings, Captain William, on the auriferous depodt of Qongo Soco, 

255,-66, 
271-4. 

, ,, „ of Antonio Pf 

reira, 304. 

■, on a land-fllip at Qongo Soco, 360. 

Jewel, Wheal (Calstock), on the silrer-ore of, 116. 

Jewel, Wheal (Gwennap), alleged waste of earthy blac& copper-ore 

, profits of, 451 ; Table XIV. [at, 694. 

Jham, on the ferruginous conglomerate of, 89. 
Jherria, on the femiginouB sandstone of, 64. 

Johnson, P. N., Esq., on the proportions 1 lead-oie of Devonshire, 
of silver in the} 110. 

, „ ore of Wheat Duchy 

(Brothers), 115. 

■ ■ ' , onalyna of Carvoetra from Catta Preta, 240. 

' , „ Jacolinga „ Qongo Soco, 267. 

„ aoriferouB native copper from 
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Johnson, P. N., Esq., on the qualities of gold in different rocks, 236, 

332— 6, 

, his present of palladium to the Geological 

Society of London, 336. 
Johnstone, R,, Esq., M.D., on the elevation of land at Caldera by 

by an earthquake, 157-8. 
Johnston, J. W. F., Esq., on the Geology of New Brunswick, 490.* 

, „ sandstones of „ » 501. 

— , „ slate of the Tattagouche, 495. 

Joints, directions of, in granite, 3, 341,-85, 492, 511, 673-4,-80-1. 

, „ gneiss, 520, — 6. 

, „ talcose, micaceous, and chloritic slates, 7, 12- 
13, 15, 18, 26, 211,-98, 301,-2, 603,-37, 
651-2,-74. 
, „ quartz-rocks, 30, 180. 
, „ clay-slate, 26, 182-3,-6,-7,-8,-90,-1,-^,-5, 
207, 317,-21,-3, 500-1,-59,-75, 674, 703 ; 
Tables n. XXIV. XXVII. XXVIH. 
, „ porphyry, 651 — 2. 
, „ homblendic and felspathic rocks, 161,-4, 405, 

648,-71. 
, „ „ & limestones 

which alternate with them, 74, 84,-8, 124. 
, „ carboniferous slate, 603, — 14; Tables XX. 
, „ „ limestone, 614. [XXL 

, „ the Coal-measures, 503, — 6, 
, „ New Red Sandstone, 515. 
I „ recent sandstone, 155. 
, „ rocks generally, their influence on metallifer- 
ous deposits, 474, 560, 603,-49. 
„ , „ metalliferous deposits, 76, 84,-8, 181,-6,-7, 

188,-91,-3, 207,-23,-5,-46,-50,-64, 421 
433,-67,-8,-80, 543,-51-8,-69,-97, 608, 
605,-80-1, 712; Tables lU. VI. VHI. 

X. xvii. xvm. XX. XXI. xxm. xxiv. 

„ , „ metalliferouLS de- ) native copper, 433,-69,-80 ; 

posits containing 3 Table XIII. 

„ , „ „ ' „ gold, 181,-2, 223, 

264; Tables 

vm. X. 

„ , „ „ i» silver, 76; Table 

m. 
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Junta, diiectioiia<^ ill metanifenmade- ) <»ea of copper, 18, lS7,-8, 
podte containing J 207, 321, — S; 

Table X. 

, „ ,„ „ „ iron, 181, 225,-47, 

264,469. 

— — , „ , „ „ „ iron (anriferonj), 

187,-8, 207, 321, 

323; TsbleaVLX. 

, „ , ., » , » molybdemun, G54. 

, „ , „ „ ' „ alver, 76, 88. 

■ ', „ , „ „ fragm^itaiy matter, 75, 225, 

247. 

, „ , „ „ day, 18, 182, 559, 648,-85. 

. ). I » croM-veina, 124, 683. 

, „ , gioovea (strife), on their opposite mdea, 433, 

469, 552, 648,-83 ; Table VI. 

■ ■ , „ , diqtlacement of metalliferons depodts by, 183, 

, „ , air emitted by, 250. [301, 474, 559. 

, „ , inflammable gas emitted by, 195-6 ; Table TI. 

Jot^, San (Copiap6), copper-mining at, 164-5. 
Jo$^, Saa (ChaGarcillo), extent and produce of works at, 124 ; 
Tables rv. XIV. 
Juan, San, on the ores of copper in sandstone at, 514, 
Jukes, G, B., Esq., " " "~ "' 
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Kempstoiii Nicholas, Esq., on the use of a beechen ) Connorree 569, 

plunger at ) ' * 

■ ■ , „ wooden linings fori g^Q 

the pumps at) " ' 
Kendalli John, Esq., on profits made in Wheal Vor, 446. 
Kenmare, mining district near, on the rocks of the, 611-15. 

, ,, , „ copper and lead lodes of the, 

616-21. 
— — , „ , „ cross-vein of the, 622. 

, „ , subterranean temperature observed 

in the, 742-4. 
Keweenaw Point, on the configuration of, 394. 

„ rocks of, 394-404. 
„ lodes of, 405-39. 
„ native copper of, 421 - 2, - 5 - 36, - 62 - 3 ; 

Tables Xn. XIH. 
„ native silver of, 436. 
„ cross-vein (Slide) at, 439. 
subterranean temperature observed at, 733-4. 
on the erection of a Man-engine at the Cliff imnef 

439-40. 
— ^-^— , „ produce and profits of mines at, 440,-59 ; 

Table XIV. 
■ , „ antiquities discovered at, 412-19. 

Eeyne, Saint, temperature of water in the well at, 749. 
Eejserling, Count A. von, on the gold-mine of Berezovsk, 177. 

, „ detrital gold and pla-l 175, 340; 

tina of the Ural, j Table XXH. 

■ > >j » 9 parent rock of, 843. 

• ' , „ copper-ore of the Coal-measures in 

the Ural, 508. 
Elietsaree, on the iron-mines, furnaces, and miners of, 21,-9,-57; 
Ehuloagarh, on the iron-ores of, 33, — 5. [Table XL 

Ehuma, on the iron-ores of > 33, — 6. 
Eillamej, magnetic declination at, 616. 
Einahan, G. H., Esq., on the chloritic minerals of Cork, 602. 
Elaproth, M. M. H., on the argentiferous lead-ores of Cornwall, 
Knochmahon, on the rocks of, 593, 601, 738. [118,-19. 

, „ organic remains at, 594 — 5. 

, „ lodes of, 594—8, 739 ; Table XIX. 

— — , „ cross-veins of, 598. 
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Xnochnahon, on the sabmnrine works at, 599—600. 

■ ■— , „ Bobtenianean temperature at, 740. 

, ,, produce, costs, and profit at, 442, 



Knott, Capt. WiUUm, 



Eokchnroff, M,, on a 



Table 
XIV. 

1 the proportions of metal in the nlver-orea 
of the East Cornwall Silver Mints, Wheal 
IhicRy, Wheal Brothers, Wheal Sisters, 
Wheal Langford, and Wheal Mexico 
(Calatook), 115—16. 

of detrital gold discovered at Zarero- 



Alexaodrofskj, Table XXII. 
Eotelar, on the iron-ores and furnaces of, 29, 57. 
Kumaon, on the rocks of, 1 — 4. 

copper-mines of, 4 — 18. 
iron- „ , 18—42. 
mining-works of, 48 — 58. 
smelting- „ „ , 53—62. 
Soyalties pud in, 62 — S. 
detrital depodta of, 42 — 6, 

„ , streams disappear in, and reappear 

from beneath, diem, 44. 

, on He forests of, 21. 

Xum Pryag, gold in the Aluknunda at, 4. 
Kurrye, on the rocks and copper-ores o^ 4. 
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Lead 



Landslips, frequent at Oongo Soco during the rainy season, 350. 

Langford^ Wheals proportions of silver in the ores of, 115,-20, 

Lanivet, proportion of tin-ore in the vein-stones of, 472. 

Lanreath, on the Mining district of, 699 — 720. 

— — , subterranean temperature of, 748-9. 

Lapham, J. A., Esq., on the ancient copper-miners of Lake Superior, 

Larraona^ on the early discovery of copper-ore at, 154. [417. 

Laur, M. — , on the auriferous deposits of California, 338 — 9. 

, „ detrital gold of „ , 343. 

Laws, Mining, of Brazil, 861 — 5. 

„ of Chili, 148. 

directions, inclinationS| widths, and ingredients of deposits 
containing, — 

ores of, in gneiss, 517-27. 

in quartz-rocks, 643-5. 

in clay-slate, 699-720. 

in homblendic and felspathic rocks, 532-8, 701-2. 

in carboniferous limestone, 610-21. 

associated with gold, in Australia, 99. 

, in Brazil, 334,-75. 

, in Virginia, 376,-7. 

„ , in Wales, 640. 

associated with silver, in Australia, 99. 

in Bohemia, lOL 

in Chili, Table IH. 

in Cornwall, 111 -.12,-15-21, 

707—14. 

in Cumberland, 108 — 9, 

in Derbyshire, 109. 

in Devonshire, 109-10. 

in Durham, 107-8. 

in France, 103-5, 526,-37. 

in Hanover, 101. 

in Hungary, 100-1. 

in Ireland, 105, 546,-8,-9, 621. 

in the Isle of Man, 105. 

in Northumberland, 107-8. 

in Norway, 100. 

in Sark, 121, 535-7. 

in Scotland, 106, 643-5. 

in Shropshire, 109. 



9> 
19 



9) 
97 
99 
» 
99 
» 

99 

9» 






99 



862 nfSEX. 

Lead, ores of, aesomted with diver, in Sidly snd Galabria, 102, 
, in Spain, 102-8. 
, in the United StatM, 99. 
, in Wriea, 106-7, 546,-76. 

, „ , proportions of silver afforded by them at different 

depths, 708-10. 
- ■ ■ -, „ , condition of the silver contained in them, 121, 710. 
Lead-mines, subterranean tempeiatnre in, 756,-8 ; Tables XXilV. 

XXXV. 
liean, Messrs. Thomas and Joel, on the use of the plunger-pole at 
Leaps (See Displacementi.-Vertical.) [^Crenver and Oa^ld, 570. 
LeitaS, M., on the proportion of silver in Spanish lead-ore, 103. 
Lelivec, M., on the proportions of silver afforded by French lead- 
ores, 103. 
Le Play, M. F., on the detrital gold of Siberia, Table XXII. 
Lettsom, W. G., Esq. (& Gregg, E. H., Esq.), on the silver-ores of 
Levant, on the native silver of, 110. [Cornwall, 116,-18. 

, „ extent of submarine works at, 599. 

, „ profits at, 442 ; Table XIV. 

Levels and Winzes, when and by whom substituted for Stopes in 

the mines of Cornwall, 146, 645-7. 
Levy, Armand, Esq., on the iron-ores of Antonio Pereira, 213. 

produce of gold-mines of Brazil, 369. 



Liefchild, J. R., Eaq., on the inclined nulways at Wheal Friendship, 
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LimestoneSi carboniferouB, composition & structure of, 61d-16»-18~ 

->, sprinkled and veined with copper-ore, 13. [621,-2-6. 

— — , „ mlver and silver-ore, 76 — 7, 

, lodes in, 80-124, 616-21,-23-6. [89-90. 

, cross-veins in, 71, 124-30, 622. 



-, subterranean temperature in, 724-5,-42-4. 



Lingula-flags, auriferous deposits in the, 635-42. 

Lishume mines, on the returns, expenditure, and profit of the, 459- 

Liskeard, mining-districts near, 650-720,-44-9. [460. 

Little Bounds^ extent of submarine works at, 600. 

Llama, unsuccessful attempts to naturalize the, in Chili, 141. 

Lloyd, The Rev. C. A. A., on the climate of Shropshire, 750. 

Lloyd) Colonel, on the mines of ChafiarciUo, 148. 

Lloyd, The Eev. Dr., on the climate of various localities) 738 — 9, 

in Ireland,) 741, 

> V Magnetic ) - . - -. 

declination ) ^^ " ' ^*^' ^^• 

Lodes, (See Metalliferous deposits,) 
Logan, Sir W. E., on the sandstones of Lake Superior, 393. 

, „ „ of New Brunswick, 502-3. 

, „ fossil flora of „ , 505. 

Lonsdale, William, Esq., on the fossil flora of New Brunswick, 505. 
Lory, M, Ch., on the rocks of Chalanches, 519. 
Loss of gold during the processes of reduction at Morro Velho, 204-5. 
LuC| J. A. De, Esq., on alternations of granite and slate at Cooh^s^ 

kitchen, 658. 
LaqmciUy on the precipitation of copper at, 590,-2. 
Ludcottj Wheal, on the proportions of silver and of lead in the ores 

of, 120, 710-11. 
, „ produce, profit, and loss at, 719. 
Luke, Capt. John, on the auriferous deposits of Agoa Quente, 233. 

, „ „ Oongo SocOj 273. 

Lusghanee, on the iron-ores of, 22. 

Luttea Oarh, on the copper-ores of, 20. 

Lushingtony G. T.,Esq., on native-mining in the Himalaya, 51. 

■ I I , on the wages of native ) ^ ^ 

minersinthej " * 

I , on experimental works ) „ , by a 

in the ) Cornish Superin- 
tendent, 52. 

, on the use of pine- torches in the Himalaya, 52. 
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Loshington, G-. T, Eeq., on the Bceneiyof the Hinul&ja, 16. 

Lnz, Secir. J. D. It. da, on the Baperoesaioii of mining b; agricultnTe, 

in Brazil, 370. 
Lyell, Sir Charles, on the fosml flora of New Brunswick, 504—5, 
Lyon, Capt. G. F., R,N., on the aimferoua deposits at Qongo Soco, 
257,-68,-9,-71,-3,-8,-84. 

. , on a landslip at Qongo Soco, 360. 

Lysons, The Eev. D., on the proportion of silver contained in the 
lead-oresofDeTonand Cornvrall, 110,-11,-14. 

Uaarom, on the iron-famaces of, 19. 

Maocnlloch, Dr. John, on the Geology of Ssrk, 530,-2. 

, „ mica-slate of Breadalbune, 645,-50. 

- , „ cnrvatures of schistose rocks, 260. 

■ , „ telfttiona of beds and Teins to the rocks 

adjoining them, 187. 
Machinery, manufactDred in England for the mines of Brazil, 288. 
MagalhSea, Colonel F. L. M, de, on hia mine of Thaoureiro, 803. 
Magnesian limestone, 85, 297-8, 304. 
Magnetic declination, in Brazil (Minas GeraiJB), 177. 

. : , in Chili (Chafiaroillo), 69. 

,in the Channel Islands, 531. 

^ in England (Cornwall), 678, 708. 

, (Shropshire) 515, 
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Miem, Isle of, proportion of silver in the lead-ore of, 105. 

Mian-engines, notices of, 439, 609. 

Manganese, ores of, in Bengal, 65. 

, „ „ Brazil, 174,216,-19,-23,-8,-39,-40,-3,-4, 

246,-7,-62,-3,-4,-5,-9, 303,-14, 

496, 728,-9. 

■ , „ „ France, 527. 

, „ „ the Himalaya, Table I. 

, „ „ New Brunswick, 496. 

Manto de Agua, an impermeable bed of clayey limestone, 77. 

Manto de Cachi, a thin bed of calcareous spar, 79. 

Manto de Ossa, dimensions, composition, and structure of, 75, 82. 

■■ , displacement of hjfiucans, 125. 

Marazion district, subterranean temperature in the, 752. 

Marchand & Scheerer, MM., on the specific gravity of copper after 

compression, 430. 

Margery, Wheal, extent of underground works at, 599. 

Marianna, present poverty of the gold-mines near, 368. 

Marke Valley, on the rocks of, 656,-9,-61,-7-8,-71,-3,-4. 

— — — — , „ „ in confronting (walls) sides of the lode 

659-60. 

, „ Zode* of, 676,-7,-9 ; Table XXVI. 

, „ the population employed, machinery in use at, and 

produce of, 698. 

— — — — , „ subterranean temperature at, 746. 

Marmato, diminution of springs consequent on clearing the surface 
at, 137. 
, subterranean temperature at, 770. 
Marrot, M., proportion of silver in the lead-ore of France, 104. 

Martins, Dr. C. F. P. von,| on the mountains of Minas K -^ 
& Spix, Dr. J. B, von, j Geraes, j 
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212, 304. 
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,180,-4—5, 
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Marlyn, Thomas, 
Mary Ann, Wheal, 



n the Bilver-ore of Wheal Baeaei, 113. 
le clay-slatea and greenstones of, 700-8. 
direction, dip, width, and compomtion of 

the lode at, 704-14. 
brecciated and concretionaiy Btnictnre 

prevalent in portions of, 712-14. 
(seemingly) isolated masses of v^-stone 

which Tepresent it, 714. 
proportions of mlver ] 
extracted from the > 120. 
lead-ores of, ... J 

„ , obtfdned at differ- 

ent depths in, 709. 
crt>sa-vein» (jlucan)&i, 715-16. 

„ , displacements of 

the fode by, 716-17. 

sulphate of lime contuned in the water 

at, 717. 
subterranean temperature at, 748; 

Tables XXXIV. XXXV. 
rate at which the works have ) 
been deepened, ) 
population employed at, machineiy in use 
at, produce and profits of, 718-20. 
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Matthews, J., Esq., on the (alleged) waste of copper-ore near 

Tavistock, 693. 

Matthey, G., Esq., on the quality of Califomian gold, Table XXII. 

Matrix. (See Composition,) 

Mawe, J,, Esq., on the topaz and euclase of Brazil, 300,-5. 

gold-mines of „ , 243, 351. 

detrital gold of „ ,221,301,-42. 

m' , „ exportation of gold by smugglers, 365. 

Mayen, Dr., on the valley of Copiap5, 140. 

Meadow-mine^ on the rocks and lodes of, 411. 

Mehelchowree, on the iron-ores of, Table II. 

Mendips, on fossiliferous XesA-lodes of the, 625 — 6. 

Mercury, on the quantity of, in use at Morro Velho, Table VU. 

■I. , „ , lost at „ , Table Vll. ; 

334,-74. 

, „ , lost in GaHfomia, Table XXII. 

Merionethshire, on the auriferous rocks of, 635, 

, „ copper turbaries of, 580. 
Metales calidos, most plentiful at small depths, 97, 121-2. 
Metales frios^ „ at great „ ,97,121-2. 

Metallic minerals, dissemination ) granite, 175, 811,-20, 511-12, 

of, through J 664. 

„ talcose rocks, 177, 210,-99, 301, 



302,-3,-20, 495. 
porphyry, traversing mica-slate, 

654. 
clay-slate, 175,-86,-96,-321. 
calcareo-siliceous rocks, 249, 304, 

323. 
Itabirite (Jacotinga)^ 219,-42, 

249,-55. 
calcareous, alternating with hom- 

blendic, rocks, 76-7, 89-90. 
coal-shales, 502-10. 
sandstones, 513-15. 
trappean conglomerate, 475. 
dissemination of copper and the ores of copper, 

236, 475,-95, 503-10,-11-12. 
gold, 175,-7,-86,-96, 210-19,-36, 
249.-55,-6,-8,-99, 300,-1,-2, 
303,-4,-11,-24,-75. 
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Metallic miHetalB, diaaemiiuition of molybdenite, 654. 

, „ silver and the ores of silver, 76- 

77, 89-90. 

, „ tin-ore, 175, 664. 

UetalUferous depOEdts;— their directdone, inclinations, and widtho^ 

; in Brazil, 181,-2,-3,-4,-8,-9,-90,' 211,-14, 

216,-17,-19,-21,-3,-7,-9,-30-5,-6,-40,-2,-5, 
247 ,-9,-53,-9,-98-300,-1 ,-2,-8,-9,-10,-1 1, 
375; Tables VI. Vm. X. 

i in the Channel lalwida, 531^,-3, 737 ; 

Table XVU. 

■ — ; inCadli, 71, 81,-3, 91-3, 133,-61-2,-4-6} 

Table III. 

' ; „ i^vergent directdonsof, 81. 

( ComwaU, 410, 674-5, 704-5 

J in Englmd ; \ Tables XXIII.— XXIX. 

(Shropshire, 515. 

; in France, 620— 1 ; Table XVI. 

; „ , divergent bearinga of, 520,-6. 

. iji the Himalaya, 4, 5, 7, 9, 11, 12, 14, 15, 

18, 19, 20,^,-5,-6,-8, 80,-8,-5,-6,-7,-9, 41 ; 
Tables I. n. 

; in Ireland, 542-4^-68-4,-96, 603-4,-16, 

620,-8; Tables XVnr.— XXI. 
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UetalliferouB deposits, jdelding copper and ita ores, 4,-5,-7, 

9,11, 12,14,15,18,161- 
162,-4-5,-88-90, 236, 
816,405,-6,-8,-V10,-ll, 
423,-35,-60,-3,-4,-5,-7, 
468,-79-80, 513-14,-15, 
542^,-63-4,-75,-6,-96, 
603-4,-16,-74-5; Tables 
VI. XII. XIII. XV. xxin. 
XXIV. XXV. XXVL 

, „ gold, 181,-2,-3,-8-9,-90, 

211,-14,-16,-19,-21,-3, 
227,-9,-30-5,-6,-40,-2, 
245,-9,-54,-9,-64,-6,-7, 
298, 300,-1,-2,-3,-9,-10, 
311,-72,-5,-7,-9,-80,637- 
638; Tables VI. Vni. X. 

, „ theoreaofiron, 19, 20,-4,-5,-6,-8, 

30,-3,-5,-6,-7,-9,41,188- 
189, 211,-14,-16,-19,-21, 
223,-7,-9,-35,-6,-42,-5, 
247,-9,-534,-9,-64,-6,-7, 
298, 300,-9,-89-90, 542- 
544,-63-4, 647 ; Tablea 

1. n. 

, „ „ o£ lead, 520-1,-32, 620,-43, 

704-5 ; Tablea XXVH.- 
XXIX. 

— ' ■ > H j> of molybdenum, 650,-4. 

. ^ ,, ,, of nickel, 520-1. 

, „ „ of palladium,214,- 16,-49, 

253-4,-9,-64,-6. 

, „ „ of platina, 249,-53-4,-9,-64, 

266. 

, „ „ of silver, 71, 81-S, 91, 138, 

188,-9,-90, 227,-9,-35, 
249,-53-4, 309-10,-72, 
423, 520-1,-32,-42-4, 
616,-37-8,704-5; Tables 

m, VI. vm. X. XVI. 
xvn. xvm. xxvii. 
xxvin. XXIX. 

, ,, ., of telliirium, 376,-9-80. 

, „ „ of tiij,674-6j TablesXXV. 

XXVI. 



INDEX. 



Metalliferous doposits, yielding the 



520-1,-63,-77, 620, 
637-8,-43,-704. 

1 granite, 674-5 ; Tables XXHI.— XXVI. 

I gneiae, 520-1. 
talcose, micaceous, and chloritic rocks, 4, 

5, 7, 9, 11, 19, 20,-2,-8,-6, 177, 211,-9*), 

300,-l,-2^,-V10,-ll,-72,-&,-7,-9-80, 

608-4,-52,-74-5 ; Tables I. X. XXV. 
XXVI. 
, in quartz-rocks, 181 ; Table X. 
., in clay-slate, 5, 25,-6,-8,-31, 182,-3,-8,-9, 

190, 309,-10,-11,-72,-7, 542-4,-63-4,-75, 

596, 674-5 ; Tables 11. X. XXV.— XXIX. 
, in calcaroouB slate, 4, 12, 35,-6,-7. 
,'m ItaUrite (Jacotinga), 214,-16,-19,-21,-3, 

227,-9-35,-42,-5,-9,-53-4,-9,-63,-4,-6,-7, 

298,309-11; Tables VIII. X. 
, in Homblenilic recks, 405-10,-11,-20,-3,-60, 

463,-4,-5,-7-8,-79,-80-1, 532, 647,704-5; 

Tables XII. XIII. XV. XVU. XXVU. 

xxvin. 

, in Homblendic rocks alternating with lime- 
stones, 71, 81-3, 91, 133 ; Table III. 

CFLrbonifcmna 3lat<a. G03-4,~]6; Table 
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Metalliferous deposits, which conform to the cleavage of schistose 

rocks, 4, 5, 7, 8 9, 11, 19, 20,-1,-5,-6,-8,-30- 
32,-3,-5,-6,-7,-41,-82, 161,-77,-80,-2,-3,-4, 
187-8, 211,-14,-16,-19,-21,-3,-7,-9,-30,-6, 
242,-5,-7,-9,-59,-66,-7,-98, 300,-1,-2,-3,-10, 
372,-5,-6,-9, 463,-4,-5,-7,-79,-80, 542,-53, 
554,-63,-75, 602,-20,-37,-47,-52, 737; 
Tables II. VI. VIE. X. XV. XVIII. XXI. 

■-, which conform to the cleavage of schistose 

rocks in direction, but are 
more highly inclined, 564, 
604; Tables XVIII. XX. 
■ ■ -, „ to the joints of rocks, 14, 15, 

22, 74, 81,-5, 164,-83,-7- 
188, 223,-64,-99, 301,-2, 
315, 603,— 18,— 24,— 74; 
Tables I. III. VI. VIII. X. 
XXIIL— XXVI. 

■ , „ to the cleavage in some, but 

with the joints in other, 
places, 187-8, 223,-64,-98- 
299,301,-2; Tables VI. 
VIII. X. 
, „ to neither cleavage nor joint, 

81, 405,-9,-10,-11,-22,-60, 
5 1 5,-20-1 ,-32,-54,-64,-96, 
602,-4, 704 ; Tables XII. 
XIIL XVI. XVIL, XIX. 

XX. xxvn.-ix. 

— , „ to the joints, sometimes dip 

contrariwise to the cleavage ;-yet sometimes 
dip towards neighbouring bodies of granite ; 
674-5. 

, bodies (shoots) of metals, ores, and vein-stones 

in them, which conform, in endlong dip, to 
the (ripples) flexures of slates, to the in- 
clinations of different strata on the opposite 
sides of joints, and to the slope of neigh- 
bouring gi-anite, 26, 32, 122, 207,-15,-16, 
224,-34,-59,-63,-4,-6,-7,-71, 323,-6, 439, 
468, 535,-7,-78,-94,-7,-8, 608. 
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HetalliferouB deposits, their riclicst parte are the most highly in- 

cUned, 82, 189, 270,-81, 310, 604, 706. 

-, the higher ioclinatioiiB often conaeqoent on 

deflection (distension) 

of the lower (fool- 

wall) sides, 82, 433. 

■ ■ ■ ■ ' ' , „ Bometimea on irrt^- 

larities of the upper (hanging-wall) sides, 

83-4. 

t enriched at their onion with (branches) veins, 

83, 91,-2, 420, 554,-7,-66-7, 607. 

" ■ ■ ) „ at their intersections by joints, 14-16. 

, the richer 1 of parallel ones often confront, 

portions ( 15-10, 224,-64,-6,-7,-70, 323, 
326,-30. 
' , „ of some confront the poorer por- 

tions of other, 264, 607-8. 

— — I , „ of divergent ones sometimes occur 

on the same meridian, 123. 

■ - ,. ■ — _..^ bands of barren rock, Bometimea alternate 

with productive vein-Btones and parallel 
sheets of native metal, 272,-3, 326, 476, 
477. 
-, alwiija partake the nature of the aJjaccnt 
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llBtalliferous deposits, often enclose (horses) masses of the conligu- 

ous rocks, 20, 84, 181,-90,-1,-4, 251,-65, 
312,-I7,-19,.73,-.8,-8l, 420,-4,-9,-61,-3, 
480, 551,-5,-64,-8,-76,-96, 605,-24,-48, 
712. 

, relations between them, the contiguous 

(Country) formations, and the included 
(horses) masses of rock, 190,-1,-3-4, 251, 
265,313,-18-19,-78,-81, 424-5,-61, 551, 
564, 605-6,-24,-48, 712. * 

^■« , the shallower parts of, abound in earthy brown 

iron-ore, 10, 29, 162,-5,-77,-83, 246,-62, 
299, 302,-3,-12,-14,-73-4,-5,-7,-81, 515, 
525,-34,-45-6,-7,-65,-77,-97, 605,-17,-24, 
'639,-53,-7^,-7,-8, 706,-10; Tables m. VI. 

^ . , general characters of their several vein-stones. 

(See Composition.) 

-^ , bounded by joints, 85, 161,-4,-81,-7, 207,-23, 

264,-99, S0l,^2, 464,-7, 515, 604,-16,-18, 
620,-49,-80, 714. 

' i 'l .i-.i ■ I — ^ , traversed longitudinally, by joints, 26, 76, 85, 

161^-81, 223, 302, 425,-^33,-8, 
461,-8,-80,-1,-3, 515,-69,-97, 
^18,-24,-80. 

■ ■ ■ , „ obliquely, by joints, 76, 181, 302, 

468,-74,-80, 575. 

«rn , „ transversely, by joints, 181,-7, 299, 

480, 559,-78. 

^ relations of joints which traverse them to 

joints in the neighbouring (Country) rocks, 
13, 26, 83, 181,-3, 223,-64,-99, 301-2,-17, 
405, 514,-60,-96, 603-4,-80, 707,-14. 
, joints of, filled with detritus, 75, 225, 469, 

-^ , „ , filled and I clay, 13, 39, 182, 469, 

faced with) 559. 

— I > - — , „ , „ metals and ores, 13, 39, 

76, 181,-2, 223,-5,-8, 
246,-64,-9,-80,-1,-3, 
654. 

, the sides of joints in them are often (di- 
vergently) scored, when faced with metals, 
ores, and clay, 13, 207, 378, 433,-69, 552, 
648,-54. 

■ ■ ' ■ ■ , laminated structure common to them and to 

the contiguous rocks, 85. 
6b 
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Metalliferous depwila, of echistoae structure, 214,-23,-8,-9,-37,-46, 
254,-7,-9.-62,-5.-^1 
269,-98, 300,-1,-2, 
811,-14,-18,-19, 
551-2,-3,-64,-8-9, 
575. 
■■ , „ , often display (divergent- 
ly) striated faces of 
unctuous clay, 552. 

, concretionary Structure of, 182,-4, 318. 

, cavernous structure of, 77, 89, 195, 225,312, 

377, 422,-31, 515, 625,-81, 707,-13. 

, cavitiea (vughs) in them, sprinkled with 

various melAls and ores, 77, 90, 195, 225, 
246, 312,-77, 431, 515, 625,-81. 

, relations between their J in clay-slate, 199 — 

hardness and produce ( 205, 329,-31 : 
(of gold) at di£Eerent f Tables VII. X. 

depths, ) XXn. 

— , „ m Jaeotinga, 2Z2 — 

284,-69-70,-83-4, 324-7,-9,-31 ; Table X. 
, relations between their hardness and their pro- 
duce (of native copper), at diSerent depths, 
in Lomblendic (trap) rocks, 326. 
, proportions of native copper in, 421,-34-6, 
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Mutelliferous deposits, proportions of silver and ) 76, 90-121,- 53, 

*^ •' in, I 206,-36,-86,334- 



» 



»> 



» 



» 



>» 



)> 



silver-ore 

835,-8,-9,-40,-73 

-374,-8, 437-8, 
522-4,-35-6,-45, 
546,-9,-66,-8, 
617,-32,-42, 
708-11 ; Tables 
vn. X. XXII. 

, at different depths, 
206,-86, 338-9, 
708—9 ; Tables 

VII. X. xxn. 

of tin-ore in, 472-3, 693. 
-, intersections and ) by other metalliferous de- 
displacements of, 1 posits, 92, 127,-8, 493,538. 

, by cross-veins, 127, — 9, 
225,-87, 341, 439,-74, 
503,-15,-27,-58,-75,-98- 
599, 608,-22,-44,-83-5, 
716-17. 
, by rocks, 176,-92-4, 318. 
, by joints, 183, 341, 474, 
559,-75. 
subterranean temperature in and near, 723-84. 

issue of inflammable gas from crevices in, 

195-6. 

fDetrital) of copper near Lake Superior, 

484-5. 

of gold in Australia, 343,-56,-9 ; 

Table XXII. 

in Banca, 631. 
in Bolivia, 360. 
in Brazil, 283, 342-70. 
in Califomia, 343 ; Table 
in Canada, 384. [XXII. 
in Chili, 345,-60. 
in India, 3-4, 46-7. 
in Ireland, 627-84. 
in New Granada, 360. 
in Nova Scotia, Table 

XXII. 

in the Rhine, 348,-51-2, 
356,-8,-60; Table XXII. 
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MetalliferoDB deposits (Detrit&t), of gold in Siberia, 175, 342,-3,-6, 
348,-60; Table XXII. 

„ „ in the United States, 384. 

„ „ , Ancient detritus, 283, 

342-5,-6,-8. 

„ „ , proportions of met*! ex- 

tracted from, 31fi,— 8. 
858 i Table XXII. 

„ „ , quality of metal extracted 

superior to that of mine- 
gold, 359-60. 

„ „ , crjstalB of metal extract- 

ed from, 856,-9, 632. 

„ „ , traced to the parent formii- 

tions, 175, 343,-59-GO. 

„ „ , coat of extraction, 346,-8, 

358 ; Table XXII. 

■' ^°o^^'*^^.?^i-?''^'i *G, 346-8,-51-2,-9. 

Kecent detritus,) ' ' ' 

„ , cryHtalBof gold in,356,-8. 

„ , shaped implements and 

ornaments mixed with, 
344-5. 

„ , an ancient Indian village 

imbedded ia, 384. 
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Meuse, the stream c^ the, affected by the condition of the woods at 

its source, 138. 
Mexico, proportion of metal in the silver-ores of, 98,-9. 

, weight of ore brought out of the mines in, by labourers, 

147. 
Mexico^ Wheal (Calstock), proportions of metal ia the silver-ores of, 

115. 
Mexico, Wheal (Cubert), on the native silver and silver-ore of, 110. 
Mica, an ingredient of the rocks, 2, 3, 4, 29, 30, 64, 171,-2,-4,-7, 

210,-11, 376,-9,-86,-7,-92, 491, 503, 
511, 613,-43,-50,-62,-3,-7,-70. 

, „ „ metalliferous deposits, 511,-24, 675, 

Michell, Edmund, Esq., on the profit made at Camon-Streanty 452. 
Michell, Edward, Esq., on the proportions of metal in the silver-ores 

of Her land, 112. 

, „ silver in the lead-ores of 

Menheniot, 708-9. 

^ on the produce and profits of East Wheal 

Rose, 454. 
Michell, Mr. Francis (of Redruth), on the introduction of the 

plunger-pole at Ale and Cakes, 
570. 
Michell, Capt. H., his suggestion of the use of mine-water for pre- 
venting dry-rot, 570. 
Michell, James, Esq., on the proportions of silver in Spanish lead- 
ores, 102. 
Michell, John, Esq., on the native silver and silver-ores of Cornwall 

and Devon, 112,-16,-18. 
» , „ argentiferous lead-ore of Wheal Rose, 

119. 

, „ discovery of copper-ore in Cornwall, 

689,-91. 

■ , „ platina associated with stream tin-ore 

from Australia, 286. 
Miguel, Corrego de Sao, on the metalliferous deposit of, 242, 

' , „ iron-smelting works of, 242. 

■ ' " , „ discovery of diamonds at, 242. 

Miller, Major W., on the detrital gold of Virginia, 384. 
Miller, Dr. W. A., on crystallization from saturated solutions, 713. 
■ * ■ — , analysis of mine-water from the Clifford mines, 
Mine-gold, its inferiority to detrital gold, 359,-60. [586. 




Mine-tia>ore, its inferioricy to detrital tin-ore, 359, 473. 
Miners, in Auatralin, earaiags of, OD quartz -form alioiiB, Table XXH. 
a detrital deposita, Table XXII. 
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a CliDi, European (in 
„ , "Native (in 



ked by British Companies), 
earnings of. Table 
XXII. 

„ by Brazilian proprietote), 

modes of labour, 
217-18,-21-2,-99. 
the beds of rivers in search of de- 
trital gold), modes of labour and 
earnings of, 356-8. 
mines wrought by both native and 
foreign proprietors), modes of 
labour and earnings of, 217-18, 
221-2,-92,-3,-9,801. 
les wrought by both native and 
foreign proprietors), hire of, 382' 
;nea owned by native proprietors), 

Table V. 

ines owned by native proprietors), 

nature of labour, 146-7,-51-2. 

lea owned by native proprietors), 

amount of earnings, Table V. 
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Mining, early system of, in Germany, 6i6, 

mode of, in Cornwall, 146, 448, 645-6. 
„ , in Anglesea, 578. 
„ , for copper in Cornwall, 686-94. 
„ , „ in Chili, 154. 
adoption of the German system in Cornwall, 146, 645-7. 
substitution of tram -waggons for wheel-barrows in, 144. 
present modes of raising ores to the surface in, 142-4, 609, 

of ventilation in, 219-20. [668-9. 

of, and implements | ^ ^^^.^ ^^ 221- 

used by natave ^ 222.-99 
workmen, ... ) ' 

, in ChiH, 142-8. 

, in the Himalaya, 48-52. 

of using fire for expediting operations in, 

ancient, in (the Mendips) Somersetshire, 625. [51-2. 

„ , near Lake Superior, 412-19. 

MiBing-works, rate at which they have | j^ ^^^ ^^^^^ ^j ^^ 

been deepened, ) ' 

, in Cornwall, 448, 748,-64-5. 

, near Lake Superior, 439-40. 

, submarine, extent of, 534,-9,-94,-9-600,-10. 

, precipitation of copper from water entering, 562,-9- 

592; Table XVm.« 

, growth of fish in streams issuing from, 354-5, 717,-31. 

_^ , vegetation ... in „ , 585,-8, 686. 

, produce and profits of, 95-6, 123-4,-79, 208,-16,-17, 

235,^7,-74-7,-89, 383, 440-59, 601,-41,-4,-94-5, 

698, 720 ; Tables IV. VH. IX. XIV. XXIL 

Mining-laws, 148, 361-5. 

Minnesota mine, on the rocks of, 475. 

lodes of, 475-6. 

copper-bearing conglomerate of, 476-7. 

» , „ produce and profits of, 459 ; Table XIV. 

Mitchell, John, Esq., analysis of auriferous ore from Grasty^ 374. 

Mohs, H. Frederick, on the production of Atacamite, 162. 

Moissenet, M. L., on the proportions of different ores in the lodes of 

Cornwall and Devon, 693. 

, „ use of tram-waggons in mines, 669. 

— ^— , „ produce and profits of the Lisbume mines, 

460. 
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Molybdenum, ore of, in Breadalbaw, 650-4. 
-, „ , in LeicesterBhiie, 654. 
■ , „ , in Norway, 646. 

, „ , in Australia, 654. 

Mono mine, on the rocka, vein'Stones, nud oreB of the, 574-8. 

, „ treatment to which pyritic otea wre Bubjeoted at 

the, 578-9. 

, „ precipitation of copper from mine-water at the, 

581-4; Table XVHI.« 

, „ quanlitiea of ochre obtained „ , 583-4. 

• , „ „ of rain at the, 582. 

Monk Wearmouth, aubtertanean temperature at, 753. 
Monlerade, M. A. J. de, on the iron-ores and smelting-worics of 
Monievade, 171, 219. 
- , „ differences in the qualitiea of Char- 
cot from different woods, 219. 
Monte Amargo, on the recent sandstone of, 155. 
Montgomery, Dr. J. B., analyuEof water in the river of Oopiap6, 140. 
' " -ii— ■ — , on the identity of diatoms, in the present 
strand, and in the raised beaches, 
near Caldera, IGO. 
Moore, C, Esq., on a fosmliferous lead-lode at Charter House Warren, 

625,-6. 
o of blaatinp; 
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Marro Velko^ on the rocks of, tnmsitions between them and metal- 
liferous deposits, 192,-3,-4, 207, 813. 
— — — — , the metalliferous I their directions, coincide sometimes 

deposits of ; j with the cleavage, sometimes with 

the joints, but often with neither, 
187-8, 90, 207, 310 ; Tables VI. 
X. 

their dip and width, 188-92, 311 ; 
Tables V. X. 

bodies (shoots) of the productive 
portions in, coincident in endlong 
dip with structural dispositions of 
rocks, 206-7, 323,-6. 

»■■ , „ ; comparative hardness of, at differ- 

ent depths, 199 ; Tables VII. 
XXII. 

— . , „ ; ingredients, ) 190,-4,-6, 202, 312, 

earthy, | 313,— 17,— 21— 2 ; 
Table VI. 

%»■ » ■■. , V 9 91 I isolated masses of slate 

imbedded in, 190, 
194, 312,-17,-28. 
, portions conforming to 
the joints or oblique 
to the cleavage, par- 
tially or entirely 
severed, for short 
distances, by certain 
beds, 192,-3-4, 318. 

, uniformity of cleavage 
in the (Country) walls, 
imbedded masses, and 
severing beds, 193-4, 
318. 
ingredients, ) 194-7, 312,-18,-21- 
metallic, j 322 ; Table VH. 

„ , proportions of gold 
contained in, 197,-8, 
204-6 5 Tables VI.« 

vn. 

, proportions of gold 
extracted from, 197, 
198, 201,-3,-4,-5, 
312; Tables VI.« VII, 
X. XXII. 
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Mom Velho, the metalliferoOB ) ingredients, ) proportaons of gold 
deposits of} ) metallic, ] extracted from orea 
obtuned at different 
depths, 201, — 3,-5, 
331 ! Tables VII. X. 
XXII. 
, „ ; t> > proportions of gold 

extracted from ores 
of different h&rdnese, 
199, 201,— 3,— 6; 
Tables VH. XXU. 

— ■- , II ; » > comparison between 

the proportions of 
gold cont^ed in aod 
extracted from the 
vein-stone, 198, 204, 
205; Tables VI." 
VII. 

- " ' - , „ ; HI analysisof gold, 834, 

374. 
■ ■' , » i II ( proportions of silver 

alloyed with gold, at 
different depths, 206, 
382; Table X. 
" , II i i> 1 quality of gold ob- 

tained at different 
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Murro Velho, the metalliferous | areas of cured hideSj and of t>aize, 

deposits of; j over which the atamped^re is 

passed, 203 ; Table VH. 

; quantities of amalgamable ore col- 
lected by each series 
of hides and baize. 
Table Vn. 

of ore escaping the hides 
and baize, but after- 
wards collected and 
ground in arrastreSf 
203, 355; Table 

vn. 

r . n yein-stone, extent of granulation by stamping^ Table 

vn. 

■ ■ ^ quantity of mercury used, and time required for amal- 

gamating the stampecToTef 
Table VTI. 
■^ . , „ lost during amalgamation. Tables 

vn.xxii. 

■ II I , costs of (dressing) cleaning the stamped ovey Table VI.<» 

, „ , total, of extracting gold and making it ready for 

the market, 327. 
, issue of inflammable gas from crevices in the vein- 
stones, 195 ; Table VI. 

, climate of, 349,-52, 726. 

, subterranean temperature at, 726-7,-56,-8,-9,-60,-1,-2. 

, force employed at, 367,-75 ; Table VH 

, wages of European miners at, Table XXII. 

— •^— — , produce, expenditure, and profit at, 208-9 ; Tables 

vn. XIV. xxn. 

, extent of water-courses, and injuries done them by 

ants, 350 ; Table XXII, 

, fish thrive in water holding pyritic ore in suspension, 

near, 355. 
Morro, Venda do, iron-furnaces near the, 247. 
Moseley, W. M., Esq., produce, expenditure, and profits at the 

Gamett and Moseley mines, 382-3. 

— , on the hire and food of slaves in Virginia, 

382. 
MougeotiOy the, flourishes in water which yields a precipitate of 

copper, 585,-8. 
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Movillelongi, subterraneoii temperature in tlie ooal-mine o£, 76S. 
Mulberry Hill, proportioii of tin-^re in the rein-stone of, 472. 
Mules (and horses), their ftrndaeaB for water holding iion-ore in sue- 

pensioii, 864. 
Mungla Lekh, on the iron-oies of, 26. 

Murchison, Sir R. L, Bart., on the copper-bearing sandstones of Salop, 
514,-15,-16. 

, (Vemenil, M. E. de, & Keyserling, Count 

A. Ton), on the auriferons Beresite of 
Siberia, 172. 

■■— , on the proportion of gold obbuned at 

BerezoTsk, 177-8. 

' ■ , „ gold and platinnm of Siberia, 840. 

, „ detritalgold „ ,175, 

843. 

■■ i ., „ „ ,B.]&T^mBBa(Nugget) 

of, Table 

XXII. 

, „ copper-bearing ooal-measureB of 

Siberia, 508-9. 
■ (& Geikie, A., Esq., on tfie slates of 

Breadalbane, 646. 
Mnrray, J. J., Ilsq., on die effeats of an earthquake at Caldera, 158. 
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Nettle, W. G., Esq., on the produce costs, and profits of Wheal 

Mary Ann, 719,-20. 
New Brunswick, on the granite of, 490-2. 

„ metalliferous slates of, 495-7,-8-501. 
„ greenstones of, 496-8. 
„ conglomerates and sandstones of, 501-2. 
„ copper-bearing shales of, 503-10, 
„ fossil flora of, 503-10. 
„ auriferous detritus of, 498, 500. 
New Granada, on the proportion of silver in the ore of, 98. 

, „ disappearance of springs from cleared ground 
in, 137-8. 



' '■ ' ' ' , „ temperature at small depths in, 768-70. 
Newiansk, proportions of alloy in the gold of, 335. 
New Red Sandstone, deposits of copper-ore in, 515, 750. 

' ■ , subterranean temperature of the, 750. 

Nichol, Prof., on the rocks of Breadalbane, 646. 
I^cholas, Gapt. J., on the submarine works of Levant, 599. 
NichoUs, Gapt. J. on the proportions of tin-ore in the vein-stones of 

the Prosper mines, 472. 
Rickel, ores of, at Chalanches, 526. 
" , „ in New Brunswick (?) 503. 
— , „ at Pajonales, 121. 
Ninness, Mr. J., on the precipitation of copper from the water of the 

Gwennap adit, 587. 
Noakes, G., Esq., on the produce, profit, and loss at Wheal Vor, 446. 
Noises occasioned by moving-sand near Gopiap6, 154. 
North American mine, on the rocks and lodes of, 419-22. 

■ „ , „ disposition of (native) copper in the, 

420-2,-31. 

■ „ , „ subterranean temperature at the, 734. 

North Downs, on the silver-ore of, 114. 

Northumberland, proportions of silver in the lead-ores of, 108. 

North-West mine, on the expense of extracting (native) copper at 

the, 426. 
Norway, on the metalliferous deposits of, 546. 

, proportions of silver in the ores of, 100. 

Nova Scotia, on the copper-bearing coal-shales of, 507-8. 

, statistics of gold-mining in. Table XXII. 

Nutoa Kanh, on the iron-ores of, 22 ; Table I. 



876 INDEX. 

Oak, forests of, in the HiroaliiTa, 55. 

(rejected by cliarcoal-bamers in the Himalaya, 55. 

Gates, G., Esq., on the inflnence of croM-veitu on the Bttlpkwt^course 
of Wioklow, 558-9. 

Ochre, lining cTerices in the Itabirite at Agoa Quente, 225. 

, quantities of, depomted in the precipitadoQ'Worka at MoTta, 

583-4. 

Odenibdmer, G., Esq., on the mica-slate of Breadalbane, 645,-50. 

— , „ greenetones andl (.-« 

porphyries of ) " ' 

, „ lodee of „ , 652. 

Oil, mineral, of Borriga and Expectativa, 516. 

Oldham, Dr. T., on subterranean temperature at Knockmahon, 740. 

Oliveira, Col. M. F. de, gold-mines wrought by, in Brazil, 237. 

Oliveira, Capt. M. J. F. de, on the gold of Catta Preta, 237. 

Ollivant, S,, Esq., on the gold produced in Minas Genius, 369, 

O'Niel, C, Esq., on the gold c^ Merionethshire, 641. 

Oyowlee, on the iron-ores of, 83,-6. 

Open mining-works, 222,-34,-7,-56, 576, 665. 

Ores. (See Antimony, Arsenic, Bismatk, Chromium, Cobalt, Copper, 
Gold, Iron, Lead, Manganese, Itolyhdenum, Nickel, 
Palladium, Platina, Silver, Tellurium, Tin, Titanium, 

a of tlie Carbonifaroiis system, 613-14,-23. 
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Ovoca, on the earnings of miners in the vale of, 562. 

I „ precipitation of copper) .-^ «q 

from mine-water) » , o/u-o^. 

— -, „ auriferous pyrites of Connorree and Ballymurtagh, 

649-59. 

Pache, M.^ on the proportions of silver and gold in the lead-ores of 

Hungary, 100. 
Paciencia^ on the association of antimony-glance and tellurium with 

gold at, 180. 
Pacific, shells existing in the,"* found also in raised-beaches near, 

Caldera, 156. 
Pahlee (in Ramgurh), on the specular-iron of, 25. 
Pahlee (in Kalee Eumaon), on the brown iron-ore of, 26. 
Paillette, M*, on the argentiferous lead-ores of Sicily and Calabria, 

102. 

» f „ proportions of silver in Spanish lead-ores, 102. 

Pajonales, on the ores of cobalt, nickel, and silver at, 121. 
Palladium, associated with the gold of Candonga, 175. 

Santa Anna and Itahiraj 215. 



9 » 



Gongo Soco, 286, 337,-8,-40. 
, in granite, 175. 

, in Itahirite 1 915 qr 
(Jacotingajf J '" ' 

, „ , proportions of 

at different depths, 286, 338,-40. 

Parallelism of some deposits which 3deld silver-ore with others which 

contain clay only, 81. 

■ of masses of silver-ore in deposits having different 

directions, 123. 
■ of gold-deposits to the ranges of mountains in which 

they occur, 176, 221,-45,-8, 304,-10,-11 ; Table X. 

of the Sulphur-course near Ovoca to the cleavage of the 

adjoining rocks, 553. 

— . „ greatbody of pyritous copper-) ._- 

ore in Anglesea) " > • • 

I „ rich hunches of copper-ore on different lodes near 

Kenmare, 618. 
, „ orey parts of some with the barren portions of 

other lodeSf 607-8. 
Paraop^ba, schorlaceous sands of the, contain chrome-ore and 

manganese. 174. 
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Par Consolidated mineB, proportionfl of tm-ora in 

Park traae, proportions of mlvBr in the lead-oreB of , 110, [i?2. 

Paiys mine, rocks of the, 574. 

metalliferoOB deposits of the, 575-8. 

cross-veins of, 575, 

aoalyaiB of the (bhie-stone) ore of, 546,-77. 

treatment of j^ritic coppei-ote at, 578-9. 

diainage of the, 5S0. 

precipitation of copper from mine-water at the, 580-1. 

copper-turf of the, 580_. 
Pasco (Pern), proportionij of silver in the ores of, 98. 
Ffflflcoe, Capt. H., on the lodes of Bearkaven, 608. 
Patol, on the iron-ores of, 83,-7. 
Pattinfion, H. L., Esq., on the proportions of diver in the lead-orea 

of England md Wales, 105,-7,-9,-19. 
Fatmchmaulee, on the clay iron-atone of, 66. 
Peach, C. W., Esq., on foeailiferons rocks near Liskeard, 700. 
Pebbles, beds of, far above osiBting streams, 45. 
PedrOf San, gold imbedded in copper-glance at, 878. 
Peever, Wheal, displacements of lodes at, 226. 
Peixoto, Senr. J. de Sonza, employment of slaves by, 301. 
Pengilly, Capt. T., on the auriferonsjof Chmgo Soco, 250,-7,-60,-3, 
deposits) 266,-8,-72,-4. 
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Percy, Dr. J., on the structure and specific ) electrotype copper when 

gravity of, ) fused, 429. 

■ , „ absorption of oxygen by melted copper, 431. 

^ jj treatment of copper-ores at Agordo, 579. 

Peri9idtbay on detrital-gold from the, 359. 

Perley, M., Esq., on the rocks and ores of New Brunswick, 490,-6, 

506. 
Pemollet, M., on the proportions of silver in Spanish lead-ores, 102. 
— — — — , „ • „ in the lead-ores of Brittany, 

104. 
■' , „ relative positions of silver and „ in „ , 537. 

Persherg^ on the formation of ice underground at, 479. 
Pertenencias (mining concessions), numbers of in Chasarcillo, 149, 

150, 
Petherick, J.,Esq., on the precipitation of copper at Cohre (Cuba), 591. 

Petherick, W., Esq. (of Lake Superior), on the large ) in use at Lake 

stamp-heads j Superior, 426. 

^ ^ „ , „ ,work 

accomplished by them, 426. 

. , „ , on the cost of extracting 

native copper from its matrix, 426 • 
Petherick, W., Esq. (of St. Austell), on the amount of dues 

(Royalties), paid at Crennis^ 456. 
Petroleum, issue of, from the copper-bearing sandstone of Huidobro, 
PewabiCf on the costs and profits at, 459 ; Table XIV. [516. 

Phillips, Mr. H., on the produce and profits of Tresavean, 451; 

Table XIV. 
Phillips, Prof. J., on the carboniferous limestone of Yorkshire, 625. 

, „ wrinkled structure of rocks, 259. 
■, „ positions of displaced strata on opposite 

sides of the displacing vein, 227, 660. 
■, „ subterranean temperature, 723,-53. 
Phillips, J. A., Esq., on the proportion of silver in the lead ore 

of Australia, 

; , V » gold „ , 99. 

, „ production of „ in California, Table 

XXII. 
, „ „ „ in Nova Scotia, Table 

XXIL 

~ (& Darlington, J., Esq.), on the produce and 

profits of mines, 459 ; Table XIV. 
8d 
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Fhilltpa, W., Esq., on the graitite and elate of Tincroft, 658. 

— — ' ■ ■ ■ I „ alleged waste of copper-ore in Cornwall, 

690-2. 
, „ mlver-orea of Cornwall, 111,-12,-13,-16, 

■ ■■■ ' --, „ Btream-tin-ore „ ,859. [118. 
, birth and death of, 691. 

Phcenix mines, rocks of the, 656,-69. 

■ ■■ ', „ , on opposite mdes of the lode at the, 657, 
669. 

- . . , „ , metolliferona deposit of the, 676,-8,- 9 ; 

Table XXX. 

■, „ , Bubterranean temperature in the, 746. 

, produce o^ people employed at, and macUner; at 
work on the, 698. 
Pick and gad, dexterity of Cornish miners in using tlie, 1^2. 
Piedade, on the Btmcture of the mountain, 298. 
Pike, B. H., Esq., on the proportion of tin-ore in the rein-atones of 
the Cam Brta mines, 472. 

-, „ produce and profits cj the „ t^^% 

Pindur, on the auriferonB sands of the, 4, 46. [459 ; Table XIV, 

Pinnock, Saint, on the rocke of, 99. 

, „ metalUferoBB depoat of, 704-12. 

■ ■■■ ' , „ ptopoTtianB of rilver in the lead-ore of, 120, 
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Plunger-poUf notice of its early use in the mines of Gwennap, 570. 

, wooden, used at Connorree^ in Wicklow, 569. 
Plymouth, on the temperature of, 745,-9. 
PodeVy a name anciently given, in Cornwall, to certain ores of copper 

and (?) of iron, 689. 
Pokree^ on the rocks and copper-ores of, 6. 
PolberrOf on the produce of, 458 • 

} w proportions of tin-ore in the vein-stones of, 202, 

472. 



-, „ rate at which the vein-stones are blasted, 200. 



Poldicey proportions of tin-ore in the vein-stones of, 472. 

— — , loss during former operations at, 452. 

Polgoothj profit yielded by early works at, 454. 

Polkinghome, W., Esq., on the proportions of tin-ore in the vein- 
stones of Cuddra jc Par Consolidated 
mines, 472. 

Polwhele, The Hev. R., on the proportions of silver in Devonshire 

lead-ore, 109. 

4 **' , „ silver-ores of Cornwall, 111,-14. 

Pcmtalba, Baron, on the proportions of pure copper in the native metal 

of Lake Superior, 471,-3. 

Pimtes, Senr. M. J. P. da Silva, on the productive) ^ j. y oig 

gold-mines) ' 

■ ■■■■ , on the 1 >, >t 9 215,-16, 

quality of the gold afforded by ) 332. 



, on the 



proportions of palladium in j " " ' * 
. , on the ) 216. 

theft of gold by workmen at ) " » > • 

Pool J Whenl, on the argentiferous lead-ore of, 118. 
Pooley, Capt. E., on the proportion of tin-ore in the vein-stone of 

Trelyon, 472. 
Porphyry, felspathic, of New Brunswick, 491. 

, „ , of Breadalbane, 650-1, 

, „ , of Caradon, 660-1,-70-1. 

■ , „ , of Pra, 651. 

, stanniferous, of Geyserberg, 665-6. 

Portage Lake, on the sandstones of, 391-2. 

Potosij on the proportion of silver in the ores of, 98. 

Potstone of Brazil, on the, 173. 

Powder, charges of, used for blasting in different mines, 200-1. 
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Fra, on the felspBtihic porphjiy (Elvaa) of, 651. 
Praia (margin of the river) anrirerons sand collected o 

Velko, 355. 
Prideaiix, Capt. S., on the auriferous depodts of Oongo Soeo, 257, 

, on a landslip at „ , 850. 

Prince, Capt. J., on the rocks and vein-stones of Sark, 582,-3,-4. 

, „ lead-ores , ,121,636-7. 

, „ stiver and nlver-ores „ , 121, 536-7. 

Precipitation of copper from mine-water in Augleaea, 580 - 2, - 92 ; 
Table XVin.« 

„ in Cornwall, 385-9,-92. 

„ in Cuba, 690-1,-2. 

„ in Devon, 684-6,-92. 

„ in Spain, 589-91,-2. 

■ „ in Wioklow, 562-87,-92. 

- ■ ■- ' „ , more rapid in wann, than 

in cold, weather, 
571. 
■ I , „ in mnuing, than 

instill, water, 571. 
■ '■■'■ -■ „ , quality of the precipitate 

affected by the imture of 
the precipitant, 688. 
„ , dues (Soyaltiea) paid on. 
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Proportions of gold, in silyer and sUver-ores, 100,-1, 550. 

J, yin copper and copper-ores, 237, 378. 

„ , in difEerent (Brazilian) rocks, 369. 

„ , in detrital matter, ^45,-6,-8,-58. 

of lead and lead-ores, in vein-stones, 693. 

„ in gold, 334,-74, 

of palladium, in gold, 286, 338,-40 ; Table X. 

„ , at different depths, 286, 338,-40 ; 

Table X. 

of platina, in gold, 286, 338,-40 ; Table X. 

„ , „ , at different depths, 286, 338,-40 ; 

„ , in detrital gold, 860. [Table X. 

of silver, in vein-stones, 91-3,-5-6,-7,-8-9, 100,-1,-2, 

104,-12,-13,-14,-15,-16,-17,-18, 
121, 437,523-4,-36,-68, 711. 

„ , in copper-ore, 378. 

„ , in lead and lead-ores, 99, 100,-1,-2,-3,-4,-5, 

106-10,-18,-19,-20, 
121, 536, 708-9, 11. 

„ , at different depths, 

708-9. 

, 206, 
286, 335,-8,-40,-74 ; 
Table VIL 



n 



i) 



, in mine-gold, 



„ , in detrital gold, 360. 
of tellurium, in gold, 386. 
of tin-ore, in vein-stones, 202, 472,-3, 693. 
„ , in detrital matter, 630. 
Prosper United mines, proportions of tin-ore in the vein-stones of. 
Providence mines, rocks of the, 659. [^72. 

— — — ^— — , proportions of tin-ore in the vein-stones of the, 

472. 

y produce and profits of the, 444 ; Table XIV, 

Providence, Wheal (Tremayne^ Wheal), on the argentiferous lead- 
Pryce, Dr. W., on the composition of lodes, 676,-8. [ore of, 118. 

— — , „ „ , when productive, 653. 

, „ proportion of copper-ore in lodes, 693. 
' — , on early copper-mining in Cornwall, 688-90,-1. 

„ lossof copper-ore owing to careless treatment, 693. 
argentiferous lead-ores of Cornwall, 118,-19, 

stream-tin-ore „ , 486. 

precipitation of copper J 
from mine- water; 
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Prjce, Dr. W., on salt water which enters submarine mines, 589. 
Pumps, in the mines of Brazil^ sometimes worked with rag and 

chain, 345. 



» 



)) 



» 



Cornwall, comparison of calculated, with 
actual efficiency of, 570. 
Punaar, on the graphitic clay-slate of, 41. 
Puntas, Tres, on the production of silver at, 153. 
Purac6, on the climate of, 770. 
Purturbura^ on the iron-ore of, 24 ; Table I. 
Pyrites. (See Ores of Copper and Ores of Iron.) 

Quali^ of gold, in Bolivia, 360. 

„ , in Brazil, 205-6,-14,-15,-36,-7,-85,-99, 817, 82-3, 

334,-8,-58; Tables VH. IX. X. 

„ , in California, 339 ; Table XXII. 

— — — „ , in Canada, 384. 

— — „ , in Ireland, 633. 

- „ , in New Granada, 360. 

„ , in Siberia, 335,-60. 

„ , in Virginia, 374,-83. 

„ , in Wales, 642. 

„ , in different rocks, 332,-4-5 ; Table X. 

„ , in different parts of the same ) 205-6,-85-6, 382- 

f ormation, ) 834 ; Tables 

VILIX. 

„ , at different depths „ , 205-6,-85-6, 832- 

334 ; Tables 

vn. IX. 

■ „ , in large masses, inferior to the quality of smaller 

bodies in other localities, 332-3. 

„ , different in crystals of different forms, 335-6. 

„ , in detrital deposits superior to that of gold in rock- 

formations, 359-60. 
of silver and silver-ore in the several limestones of Chafiar- 

cillo, 98-121. 
of silver-ore and of lead-ore in different parts of SarVa 

Hope, 535. 
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Qaartz, an ingredient of rocks, 2, 8, 4, 11, 12, 18, 21,-6, 80,-1,-5- 

86,-9, 64-5, 78,-9, 85, 161, .4,-7 1,-2,-4,-7, 
178,-80,-5, 211,-14,-17,-19,-21,-4,-5,-89, 
244,-5,-7,-8,-50,-5,-9,-65,-97,-8, 800,-1 ,-2, 
808,-4,-11,-12,-18,-15,-16,-21,-2,-4,-71, 
881,-5,-6,-7,-91,-2,-8, 402,-8,-11,-14,-74, 
475,-91,-8,-4,-5,-7,-8,-9, 501,-11,-13,-17, 
568,-74,-7,-94, 602,-8,-7,-15,-86,-45,-8, 
668,-7,-8,-9, 718,-14,-41,-2,-50. 
, „ of metalliferouB depodts, 4, 5, 6, 8, 10, 11, 

12, 18, 19, 20,-8, 83,-7, 86, 162,-8, 
165,-76,-7,-8,-80,-1,-2,-8,-4,-94,-6, 
214,-23,-8,-32,-3,-4,-9,-40,-1,-9,-55,-7, 
263,-98, 800,-2,-7,-11,- 12,-13,-15,-17, 
819,-20,-1,-2,-4,-9,-82,-4,-7,-41,-71,-2,-8, 
874,-5,-6,-7,-8,-9,-81, 412,-20,-3,-4,-81, 
460,-8,-4,-5,-8,-9,-79,-92, 522,-31,-3,-54, 
555,-6,-7,-64,-5,-7,-75,-6,-7,-96-7, 605, 
617,-24,-38,-40,-58,-75,-6,-7,-8,-9,-81, 
705,-6,-18,-14,-26,-8,-9,-82,.5,-6,.9,-41,-8. 
, „ of crosS'Veins, 226,-32,-86-7, 808,-80,-41, 

608,-82, 716. 

Quirada Seca^ on the rocks and metalliferous deposits of, 161-8. 

Quetelet, M. L. A. J., on the Magnetic declination at Bilbao, 518. 

-, „ temperatures observed at small depths 

in Brussels, 773-5. 

QMCMy mine, on the expenditure and profits at the, 459 ; Table XIY. 

Quito, on the mean temperature of, at the sur&ce, and at inconsider- 
able depths, 771. 

Baif on the copper-bearing beds of talc and quartz at, 4. 
BaUwajB, substituted for wheel-barrows and kibbles (buckets) in 
Bain, in Brazil, 349. [mines, 144, 668. 

^— , in Michigan, 477-8. 
RaUs, John, Esq., on the identify of diatoms in Sirocco-dust at 

Malta, and in the raised and actual beaches 

of the Pacific, 160. 

Ramgunga, auriferous sands of the, 4, 46. 

■ ' , detrital matter in the neighbourhood of, but far above its 
present bed, 45. 
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Kamgurh, on the iron-oTea o£, 25, 

BammeUberg, on the iron-pyrites (Sulphur-ore) of, 544,-6. 

Ramsay, Prof. A, C, on the Silurian rocks of Merioneth, 635,-6,-7. 

, „ Copper-turf of „ , 680. 

Bampoore, on the conglomerate and iron-ore of, 30 ; Table II. 
Banci4, ventilation eSected there hy means of a (trompt) water-&ll, 

220. 
Raspe, H. R. S., improved operationB at Dolcoath, whilst he was 
employed there, 645-6, 7. 

■ ■■ , his presumed authorship of MunchauaetCi TraveU, 

Rations, of miners in Chafiardllo, 150; Table V. [645. 

, of alavea in Brazil, 292. 

, „ Virginia, 382. 

Ratios at which the temperatures of mines increase with their depths, 

759. 
Rawlings, W. J., Esq., on the ffllver-ores of West Darlington, 116- 

117. 
, ,j proportions of tin-ore in the vein- 
stones of Wheal Bust/, 472. 
Beadwin, T. R., Esq., oa tbe Ctogau gold-mine, 635,-8. 
Eeay, W., Esq. (& Walker, Dr. T.), on the proportion of gold con- 
tained in clay-Hlftte at 
Motto Velho, 186,-96. 
procesaes and products 
~ (dressing' 
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Kocks, of talcose and micaceous slate, sprinkled with gold, 177, 210- 

299, 301,-11,-20. 

, „ , „ vitreous copper, 

495. 

, of clay-slate, „ gold, 196, 210. 

— « — , of calcareo-siliceous nature, „ gold, 245, — 9, 

304,-19,-24. 
— — , of Itabirite and Jacotingaj „ gold, 214, — 16, 

219,-42,-9, 
255,-99, 325. 

, of conglomerate • „ native copper, 

403,-75. 

, of limestone, „ native silver and 

the ores of silver, 76. 

* , of the coal-measures, „ copper-ore, 503, 

506-10. 

, of the New Red Sandstone, „ copper-ore, 514. 

(gold, 217,-37, 

^ J 316. 

,ijanga, „ ^ native copper, 

( 236,-316. 
Bees, Dr. A., on the silver-ore of Wheal Jewel (near Callington), 116. 
— — , „ proportions of silver in the lead-ores of Beer 

Alston, 109-10. 
Beich, H. F., on the temperatures of mines in Saxony, 757. 
Remains. (See Organic Remains,^ 

Rhine, on the auriferous sands of the, and on the proportions of gold 

in them, 348,-51,-8. 

^ „ , number and earnings of the 

population employed on them, 358, 
Richards, Mr. I., on the precipitation of copper at the Devon Con- 

solidated mines, 584. 
Richards, Capt. J., on the comparative values of wheel-barrows and 

tram-waggons in mines, 144. 
Richards, W., Esq., on ventilation by means of falling-water, 220. 
Rio de Janeiro, on the mean temperature of, 771. 
Rio Tinto, on the (pyrites) sulphur-ores of, 543,-6. 
■ , „ precipitation of copper at, 589,-92. 

Ripple-structure in schistose rocks, its relation to subjacent granite, 

259.^ 

• — , „ to shoots (masses) of 

8 E gold, 259,-63,-4,-9. 
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Sila, Santa, on the anriferona tslc-alate of, 177. 

Biveis, thoT di(S[^iearaiice beneath, and reappearance bejond, beds 

of detritnt, 43,-4, 353. 
, their gradual diminution on the deEtroction of forests at their 

aonrces, 137-41, 343.6. 
, CTJHting, onequat to tiwiqwrting the coarser and heawier 

detritut, 348. 
, which receive much mineral'Wat«T, existence of fish in, 354- 

355, 717,-81. 
Rirot,U, L.E., on the rocks of the Lske Snperior ) 391,-2,-4,-5,-6, 
mining district, j 897,-8,-r '"" 



metalliferous 1 
depoata of ) 



, mode and cost of ] 
extracting (native) f 
copper from the | ' 



401,-2,-3,-4. 
, 405,-6,-7,-23, 
424,-5,-32,-4,-5, 
436.-7,-8,-9,-61, 
462,-4,-75. 
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Rogers, the Rev. Canon, on the serpentine of the Lizard, 647. 

, „ homblendic rocks of Saint Clere, 

Romero, silver exported from, 153. [662,-71, 701. 

Rope, of straWy used on a windlass in the Himalaya, 53. 
— , of hemp and iron- wire, comparative values of, 143, 
Rooke, Mr. S., on the manufacture of charcoal in Brazil, 262. 

oo 

RSraas, on the use of pme^splintersl ^^^ ^^^ 52 

instead of candles) ^ ' 

— — , „ formation of ice „ , 479. 



Eose Bridge collieries, subterranean temperature at the, 755. 
Eoaey East JVheal, on the produce and profits of, 454 ; Table XIV. 

, „ proportion of silver in the lead-ore of, 120. 

Rose, M. Gustav, on the gold-mines of Berezovsky 340. 

-i— , „ alloys of gold in the Ural and Altai, 335. 

-, „ specific gravities of native and of molten 

gold, 335, 431, 
RosBy Wheal (Newlyn), on the argentiferous lead-ore of, 119. 
BosBy Wheal (Sithney), on the argentiferous lead-ore of, 119. 
Roskear, North, proportion of tin-ore in the vein-stone of, 472, 

J ventilation of works by failing- water at, 220. 

' , precipitation of copper from mine- water at, 589. 

, produce and profits of, 448 ; Table XIV. 

Ross, Capt. Sir J. C, on Magnetic declination, 515,-31, 603,-47, 737. 
Bossa Grande, on the auriferous talc-slate of, 1 78, 247. 
Royalties, on gold (mine and detrital), in Siberia, 347. 

' , „ „ ' , in Brazil, 208,-89, 361-70 ; 

Tables VII. IX. XIV. 
— -^^— , on mines (iron and copper), in the Himalaya, 62. 

, „ (copper), in Ireland, 442, 601 ; Table XIV. 

, „ (copper, lead, and tin), in Cornwall and Devon, 

443-59, 694, 719 ; Table XIV. 
Rubbish, proportion of, drawn to the surface, at Cairn Brea, 143. 

, „ of tin-ore extracted from, at Polherro, 202, 

, „ of silver and silver-ore contained in unwashed 

^undressed) at Chanarcillo, 93, 148. 
Ruby ; notice of one discovered in the crop of a fowl, 356. 
Rudberg, Prof., on temperatures at various inconsiderable depths in 

Upsal, 778. 

Rule, John, Esq., on the commencement of) ^ Bolcoath, 146. 

levels and winzes) ' 



-, on ventilation by means) go^ 

of f ailing- water ) " ' 
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Rule, John, Esq., hia plans and sectioni, of)^^ Dolccath, 448. 

the works) ' 

Rutter, Capt. W., on the comparative economy of wheel-bsrroWB 
and trom-wa^onB in minei, 144. 

Sabari, prosperous condition of the gold-mines near, 368. 
Sabine, Gen. Sir E., on Magnetic declination, 372, 493, 513,-15, 
520,-31,-41,-75, 603,-16,-37,-47,-73, 703,-37. 
Sacramento (Chili), exportation of silTer from, 153, 
Sacred-lakes (Thibet), notice of gold obtained &oni them, 48. 
Sahloo, on tlie rocke andixon-orea of, 19. 
Salmon, on the abundance of, in New Brunswick, 499. 
Sohuon, H. C, Esq., on the lead districts of East Cornwall, 699,- 

704. 

. J jj lode of WJieal Mary Aim and Wheal 

Trelaieng, 706,-9,-14. 

, „ lode of fferod't-foot, 712,-13,-14. 

■ , „ silver-oreBof TFfteaiZt(dco«, 710. 

' ' ■ , „ refuse of ancient lead-mines in the 

Mendipa, 625. 

' ' , „ winding-engines of CamBrea, 143. 

Salter, J, "W., Esq., on the fossils of the auriferous series in Wales, 
Sampson, B., Esq., his aorvey & plans of Wheal Peever,22S. [636. 
irlj use of the phinger-jiole, 570. 
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Santos, Dr. M. J. dos, on the produce of gold in Brazil, 369. 

Sao Joas do Morro Grande, detrital gold (Cascalho) wrought by 

aid of a chain-pump at, 345. 
Sark, on the rocks and metalliferous deposits of, 530-8. 

, on submarine works at, 534-9. 

, on subterranean temperature at, 735,-6,-52. 

, on the climate of, 735. 

Sauvage, M., on the proportions of silver contained in Spanish lead- 
ore, 102. 
Savings-Bank, established for the slaves at Gongo Soco, 293. 
Saxony, tin-ore an occasional ingredient of granite in, 77. 
— — , proportions of silver in the ores of, 101. 
Scheerer & Marchand, MM., on the specific gravity of copper after 

compression, 430. 
Schlagintweit, H. A. H. & B., on Magnetic declination, 3. 
Schorl, an ingredient of the rocks, 2, 175, 662. 
— , „ of metalliferous deposits, 240, 675. 

• , „ of detrital „ , 174. 

Sehreiber, M., „ rocks of Chalanches, 517,-19. 



•, on the metalliferous | 521 9 

deposits 1 » > " • 

■, „ ores „ , 103, 523. 

•, „ cross-vein ... „ , 527. 

-, „ plans and sections of works by, 520. 



Schuch, Dr. R., his iron-furnaces at Timbopeba, 212. 

Scotland, proportions of silver in the lead-ores of, 105. 

Seaton, the valley of, injured by water, mud, and rubbish from the 
mines near Caradon, 353. 

Seccombe, Capt. S., on the positions of the rocks on opposite sides 

of the lodes near Caradon, 658, 

Sedgwick, The Rev. Prof., on the rocks of Liskeard, 700. 

Seera, on the rocks and copper-ores of, 5. 

Seetzen, M., on the noises emitted by moving-sand, 154. 

Selwyn, A. R. C, Esq., on the auriferous granite of Australia, 175. 

— — — — ^ J ^^ detritus of „ ,343. 

' (& Ulrich, G. F. H., Esq.), on a large mass of 

Australian mine- 
gold. Table XXII. 

— „ , on the chrome-ore 

of Australia, 649. 

■ „ , on the molybdenite 

of Australia, 654. 
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Serpentine of Coverack, on the, fi47. 

of Com Charmaig, on the, 647-8, 

Seton, West Wheal, on the produce and profits of, 449 ; Table XIV. 
Shales of the coal-measures, at Pauuohmaulee, 66. 

, „ , containing 1 near Bathurst, ) SOS- 

fossil plants, ) New Brunswick, ) 509. 

, „ , ,. j ,. ■ 503,-9, 

and the orea of copper, | 510. 

Shanagarry, on the rocks and lead-ores of, 619-21. 
Sharp Tor, on the different positions of granite and slate on oppo- 

nte sides of a lode near, 659. 
Shealgar, on the iron-ores of, 22. 
Sheep used as beasts of burthen in the KimakTa, 47. 
Shells, of existing species in the raised beaches of Chili, 156. 
' , „ , in recent saodstone near Caldera, 155. 

for the lime they contain, 155. 
Sheriff, J. D., Esq , on the elevation (^ Menheniot, 746. 
Shingle, gravel, sand, and shells in the raised beaches near Caldera, 
Shoots of copper and copper-ore, 438, 598, 608. [15G. 

, of gold, 207,-15,-24,-50,-63,-4,-9,-70, 319,-26,-80. 

, of iron-ores, 32, 553,-04. 
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jSiberia, on the auriferous rocks of, 175. 

detrital gold of, 343,-6 ; Table XXII. 

alloys of gold in, 335. 

Royalties payable by parties working auriferous 
deposits, 347. 

earnings of workpeople in, 348. 
Sicily, proportion of silver in the lead-ore of, X02. 
Silliman, Prof. B., on proportions of gold in vein-stone at Walton, 
Silurian rocks, of Wicklow, 540-2, (Virginia), 373. 

, of Waterford, 593-5. 

■ , of Merioneth, 635-6. 

Silva, Senr. Guarda M6r I, V. da, his gold-mine at Pitanguif 222-3. 

SUver and the ores 1 j^ ^^ ^ jq^. 
of Sliver, ) ' 

^1 in ChiH, 76, 90,-121,-3-4,-53. 

Bal-dhUj 114. 

CrenniSf 118. 

Cubert(?), 111. 

Dolcoathy 112-13. 

Fowey Consolidated mines, 118. 

Herlandy 111-12, 

Levant, 110. 

NoHh Dolcoath, 113. 

North Downs J 114. 

Trebisken, 120-1. 

Treskerhi/, 114. 

West Darlington f 116-17. 

Wheal Alfred, 112. 

Wheal Ann, 112. 

Wheal Basset, 113. 

Wheal Cock, 110. 

Wheal Duchy (Wh. Brothers)^ 

114-15. 
Wheal Jewel (Calstock), 116. 
Wheal Ludcott, 120, 710-11. 
Wheal Mexico (Perran-zabuloe) 

110-11. 
Wheal Mexico (Calstock), 115- 

116, 
Wheal Providence (Tremayne), 

118, 
Wheal Saint Vincent (East 
Cornwall mines. Wheal 
Dang ford), 115. 
Wheal Sisters, 115. 
Wilsworthy, 116. 



■*-*-, in Cornwall, •< 



ik 



SUver and the orea 1 j^ p ^^,3 - 526-6. 

ot alver, j —11. 



in Hungary, lOO-I. 

in Ireland, 105, 545,-9,-68. 

in Mexico, 97,-8,-9. 

in New Granada. 98. 

in Norway, 100. 

in Peru, 98. 

in Sark, 121, 535-7. 

in Saxony, 101-2. 

in the United States, 99, 436-8. 

assoaated nitb bismath. 111. 

„ orea of cobalt, 103,-11,-12,-16, 

523. 
„ copper and oopper^re, 99, 104, 

112, 378, 486-8, 549,-68, 642. 
„ ores of lead. (See Ltad.) 

„ „ of nictel, 103, 524. 

„ gold, 99, 104,-5, 206,-36,-86, 

334,-5,-7,-8,-40,-60,-74, 
378,549,-68,632,-42; 
Tables TH. IX. X. 
„ „ , in difierent rocks, 200,-36, 
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8iip3, on their early use in inclined shafts near Tavistock, 144, 668. 

later introduction ,. in West Cornwall, 668. 
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j> 



Slags, on the proportions of metal in the slags of Brazilian iron- 

fiirnaces, 261. 
Slate« (See Chlorite^ Clay, Hornblende, Micct^ Talc, Cleavage, 

Joints.) 
Slaves, in Virginia, hire of 382. 

, food of, 382. 
hire of, 382. 
employed alternately in mining and in agriculture, 

299* 
permitted to search for gold on their own account 

during holidays, 301. 
general economy of the establishment at Oongo 

Soco, 289-96, 
their occupations and hours of labour, 291-3. 
the disposal of their leisure, 293. 
their food, clothing, and dwellings, 290-3. 
„ earnings (dependent on individual skill and 

industry), 292-3. 
„ „ , how appropriated, 292. 
„ „ , sometimes deposited, at interest, in 

a Savings-Bank, 293. 
treatment of old and infirm, 293. • 

„ and instruction of children, 293,-5. 
„ „ „ , their pro- 

ficiency at school, 295-6. 
the aptest scholars, often the most skilful workmen, 

296. 
periodical inspection of their gardens, houses, 

furniture, and clothing, 291. 
„ , followed by rewards to the 

clean, industrious, 
and careful, 291. 
„ „ the infliction of 

fines on the dirty, idle, and extravagant, 291. 
die ill-behaved were few in number, 295. 

„ , nature of and punishments for 

their offences, 293-5. 
medical treatment of, 295. 

„ , rations whilst under, 295. 
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Slaves, in Brazil, Divine worship, obeervance of, 295. 
— — , „ , number employedj 290, Table IX. 
— — , „ , „ who received their freedom, 290. 

, „ , „ in Minas Geraee, 362, 

— — , ,1 , IT H t employed on detritel 

depoaits, 358. 
Slickenaide, of native copper and earthj matter at the Ciif mine, 

433. 
Slide, influence of a, od the auriferoas deposits of Qongo Soco, 252, 

266,-70. 
— — , displacement occamoned by a, in the lode of the Cliff mine, 
— — , unknown in the granite of CaradoD, 686. [439. 

Smelting, iron-, in the Himalaya, 54-62. 

, in Brazil, 212,-18-19,-60-2. 
, near Lake Superior, 389-90. 
-, Mlver-, in Chili, 97. 
■, iron-, early, iu India, 40, 65. 
copper-, „ , in Chili, 154. 
Smyth, R. B., Esq., on tlie quantities and propor- ) aunferoua quartz 
tion of gold in the | of Australia, 

Table XXn. 

■ -. ^ I, jj detrital depoaita of 

AnstraUa, Table XXII. 
■■' — — - , „ numbers and weights of massea (nuggets) 
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ftayth, W. W., Esq., oa Uw conformsble bodies of ilate whidi inter- 
lia the ore, 551 > 

, on p*nllel ranges at Sulphur and copper-ore, 

547,-53-4,-6. 
, on ibe occnnence of natlTe copper in joints 
and crevice^ 556. 
„ " crosB-depoata " and 

" crtm-fiKnies," 556-7. 
n diqilacementa of the Sulpkur-covrte, 559- 
[560. 
n the prodnoe of mine* in Wicklow, 561. 

„ rocks of Btarhmm, 602,-S-l. 

„ metalliferons depoats of „ , 603 — i, 
610-11. 
„ detrital gold of Wicklow, 628,-9,-30- 
631,-2,-4. 
„ „ tin-ore of „ , 630-1. 

„ alleged w&^ of GOi^ter-ore in Cornwall, 

690. 
„ er«ctioD. of a ateam-engine trndergroood 

at BearhaeeKy 609. 
„ eartj oae of the jilimger-poU in Gcmi- 
waU, 570. 
, OD wooden linings for pnmps conrejing adda- 
iout water, 570. 
„ BubfOftrioe mines near Whitehaven, 599, 
600. 
„ mbtensneaa temperatore, 737,-53-4,-9, 
762-3,-5. 
-J., «) du) preportion of fii» copper 1 ^ ^.^ ^^^^^^^^ 
GOiataiDed in the cmde i ' jj-' 

(natiTej metal of ) 

, „ piodnce and profits of „ , 440, 

atnnlaja. 17. [459 ; Table XI7. 

IfhTPTi the impedinijG ' offer to """■"g in 

derated F^ ) 0X8. 
wla Ihe BinuOsja, imi fay, 58-9. 

to Gotmia), on th'. i i i 

fonaatiooa in IVI, 7, i '. 

ia oear, tf fl » 

Wrtiia with, on. 



— ~-, „ tnubed out of ibe eoil at Bamadilla, before it c&n be 
Buccessfully cultivated, 141. 

Soils disaiiniliiF, different qualitdes of cbarcoal Iroin wood grown on, 

Sooal, on graphite imbedcled in clay-elate, near the, 41. [219,-890. 

South Caradon. (See Caradon, South.) 

South Cliff uane, on the drift of the, 460. 

■'■■ " ■' , „ rock, Tein-Btonee, and natJTe copper of the, 

460-3 ; Table XIIL 

Southey, Rob., Esq,, on the detrilal gold of Brazil, 343,-60. 

^ — , „ Royalties payable on „ ,861,-2,-3,-6. 

, „ restrictions on the 1 ' go . _, 

export of ) " ' ' ' 

, _ , J, quantities of „ , exported with- 
out payment 
of Royalty, 
865,-70. 

, „ debaaement of « t by BnmgglerB, 

South Tolgut mine, on the produce and profits of, 459. [365. 

Souza, Senr. M, T. de, on the amount of Duties receiTed by the 
Goverameut of Brazil from Qongo Soco, 367. 

Spain, proportions of silver in tbe lead-ores of, 102-3. 

Speculator, sharp practice of a, 514. 
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Stemping-mills 



*m 
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weight of stamp'headsy at Agoa Quente, Table XXIL 

, at Catta Preta, Table XXII. 
, ia California, Table XXII. 
J in Australia, Table XXII. 
, at Copper Falls, 426. 
, at Henwood, 473. 

'^^t<S.".^tif!S 1 '^^ ^0-0 ^^^*''. T'^We XXIL 

at Oongo Soco, Table IX. 
in California, Table XXII. 
„ at Copper Falls, 426. 

""ti :^trtA } '^^ ^"^ ^^^'-' '^'^w^ ^i- 

at Oongo Soco, Table IX. 

at Copper Falls, 426. 
quantity of water ] 

admitted to aid the > at Morro Velho, Table VII, 
stamping ) 

„ at Oongo Soco, Table IX. 

preparation of vein-stone for the Stamping-mill in 

the Keweenaw district, 
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425. 




weight of ... 


» 


stamped at Morrq Velho, 








Table VII. 




» 


w 


at Oongo Soco, 
Table IX. 
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in California, 
Table XXII. 
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in Australia, 
Table XXII. 
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»> 


at Copper Falls, 
426. 




» 


>> 


at the National 
mine, 471. 


cost of stamping 


» 


in CaUfomia, Table XXH. 


» 


19 


in Australia, Table XXII. 



Stamp'Worh, how prepared, 425. 

, proportion and quality of, at the Cliff mine, 434-5. 

, „ National 1 47. « 
mine, f 

, „ Lake Superior districts 

generally, 482. 



w 
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StamufeiouB granite of Comw&ll and Devon, 17S, 664-6. 
Statiadca, sundry, of Copper-mining, in Cornwall, 442,-5,-7,-8,-9, 
450,-1 ,-2,-4,-6,-7,-9, 693, 
694,-5,-8; Table XIV. 

. .-, „ , „ in Devon, 458,-9 ; Table XIV. 

, „ , „ in Ireland, 442, 601 ; Table 

XIV. 
, „ , „ near Lake Superior, 440,-59, 

470,-1^^2,-8,-9 ; Table 

XIV. 

, „ , „ in Chili, 164,-66-7. 

, „ , „ in Cuba, 441 ; Table XIV. 

, „ , of Gold-mining, in Wales, 641 ; Table XXH. 

, „ , „ , in Ireland, 633. 

, „ , „ , in Australia, Table XXII. 

, „ , „ , in Brazil, 179, 208,-35,-47,-83, 

289, 827,-68,-61-3,-66-9 ; 

Tables VII. IX. X. XIV. 

xxn. 

, „ , „ , in California, Table XXIL 

, „ , „ , in Nova Scotia, Tabic XXII. 

, „ , „ , in Siberia, 177-8, 346 J Table 

XXII. 

r Lake Superior, 389-90. 
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Stavenson, James, Esq., on the depths of Australian gold-mines. 

Table XXII. 
Akmes, scolptiiredy at Dhoora Deyi, in the Himalaya, 19. 
BUfpea (Steps), sabsdtution of one system of, for another, 145-6, 645* 

646,.98, 
■i , backf adopted earlier in Germany than in Cornwall, 646. 
Stowea mine, rocks and metalliferoas deposits of the, 676-7. 
Bteachey, CSapt. R., on beds of graphite near Almora, 41. 
*■■ , on the disappearance and reappearance of rivers 

in the Turaee, 44. 
Strata, dissimilar, their different influence on (masses) ahoota of ore 

and of vein-stone in the metalliferous deposits 
which intersect them, 187, 224. 
„ , their coincident positions in the opposite sides 

(walla) of metalliferous deposits, 87, 126,-9. 
„ y their coincident positions on the opposite walla of 
certain croaa-veina, 71, 126,-9. 

„ their difEerent podtions on the ] 71 — 2, 126, — 80, 
opposite walla of certain > 225-6,-86-7,841, 
croaa-veina ••......«. ) 842. 

„ „ f which meige in 

them elsewhere, 226-7,-87, 842. 

AmmM, action of, on the matrix of tin-ore, 854. 

V ' "f jj gold, 854, 

Gfanmrtin-ore, of Caradon, 695. 

■■ ! ■ , of Australia associated with gold and platina, 286. 



their utility in cleaning (dreaaing) auriferous sand in Brazil , 

Tables Vn. IX. 
jSfaifB, in metalliferotis deposits, 207, 488,-69, 552-8, 648,-54. 
-, in ctoaa-veina^ 125, 688. 
>, erodked and divergent, 469, 688. 
Stnu^oze. (See Cleavage^ Jointa^ Croaa-veinaj Metalliferoua 

depoaita.) 
Sabmazine mining-works, at Sark^a Hope, 6B4y-9. 
" „ , at Knochmahofif 594,-9-600. 

r- . ,, , at Wheal Margery, 599, 

r— „ , at Xe^ant, 599. 

■ M ,j , at Botallackf 599. 

' „ . , at Whitehaven, 599. 

Sulpihur-ore (iron-pyrites), of Wicklow, 548-69. 
Surface-water intercepted by impermeable limestone at Ghafiarcillo, 

[77. 
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Superior, Laki 



rocks oa the aondiera gbore of, 885*404. 
deposits of iron-ore of „ , S88-90. 

„ nadve-coppei „ , 419-83. 

„ natiTe diver „ , 486. 
ancient miues and | 



climate of, 477-8. 
Babtemuiean temperattire ii< 



, 412-19. 



r, 733-4. 



— , ioe remaimng during summer in some of the miuea 

near, 465,-78, 734. 
Sorubim, unesteemed fresh-water fiah, lives in rivers polluted with 

mineral- water, 355. 
Swanpool, proportion of silver in the lead-ore of, 120. 
Swinga Of iron-chain nnmerona near heathen temples in the Hima- 

laja, 28. 
Symons, Mr. F. 8., on the proportion of gold in (HUat) slate at 
Morro VeOo, 186. 

Taboldro, on the manufacture of iron at, 260-2. 

, „ mass (nugget) of detrital-gold found near, 283. 

Tacquarigua, level of water in the kke of, affected by the condition 

of neighbouring woods, 188. 
Talapoongla, on the rocks and copper-ores of, 7. 
Talc, m inereJient of the rocka, 4, 5, 6, 7, 9, 19, 20,-3,-5, 171,- 
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Tavistock, subterranean temperature in the mining district of, 752. 

Taxes on wood, charcoal, and lime in the Sub-Himalaya, 40. 

Taylor, John, Esq. (of London), on early copper-mining in Cornwall, 

691,-2. 

Taylor, John, Esq. (of Caradon), on the silver-ores of Wheal Ludcott, 

— — ^— „ , „ financial operations at ,, ,719. 

_____ ^^ ^ ^^ copper precipitated from spring- 

water at Crow's-nest, 686. 

Taylor, Capt. J., on the proportions of tin-ore in the vein-stones of 

Balleawidden, 472. 
TeUuriuin, aUoyed ^^h^gold^ in 1 3^^,^ 293^ 334,-6,-7, 640. 



"di 



*iimm 



I 

„ ,, , at Descoherta, 299. 

„ „ , at CoelhOf 180. 

„ „ , at Catta Branca, 336. 



m^i* m I 
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Virginia, 336,-76,-82, 640. 

alloyed with gold, in the Silurian rocks of Merioneth, 640. 

Tennant, Prof., on a (nugget) mass of gold discovered in Australia, 

Table XXII. 

Sboonent, Sir J. Emerson, on the discovery of a ruby in a fowl's 
': crop, 356. 

Tw^perate regions, subterranean temperature in, 761,-2; Tables 

XXXI. XXXV. XXXVI. 
Sjepiperature, subterranean, in ChiH, 724-5,-51 ; Table XXXI. 

, in Brazil, 725-32,-51. 
, in the United States, 732-4,-51. 
, in the Channel Islands, 734-7,-52. 
, in Ireland, 737-44,-52. 
, in Cornwall, 744-9,-52. 
, in Shropshire, 750-1,-2. 
, in different rocks, 753-6,-60,-2 ; Table 

XXXIII. 
„ , in mines affording different metals and 

ores, 756-7,-8,-61,-2]; 
Table XXXIV. 
if , „ „ similar metals and 

ores in different rocks, 757- 
758; Table XXXV. 
„ , „ at different elevations, in tropi- 

cal and in temperate regions, 758,-61 ; 
Tables XXXI. XXXV. XXXVI. 
8g 
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Temperature, subterranean, changea in, at given epota, hy deepening 
and extenmon of neighbouring mines, 
764-5. 

- ■ — , „ at inoondderable 1 

in NewGranada 770. 
in Ecuador, 771 
in India, 772,-8, 80. 
in Belgium, 774-5. 
at Greenwich, 776-7. 
, near Truro, 779. 
near Edinburgh, 777- 
at Upsal, 778. [778. 
TheeouTviro, on the locka and auriferous depoaita of, 802-3. 
ThicTea, conviclion of, from the peculiar alloy of the stolen gold, 336. 
Thomaa, Capt, Charles, on the granite of Carsdon, 663. 

, ^ ^^ proportions of tin-ore in the vein- 

stones of Dolcoath and Cook'a- 
kitchen, 472. 

■, „ alver & ailTer-ores of Dolcoath, 113. 

■' , „ progress of works at „ , 448. 

, „ action of running-water in separating 

tin-ore from its matrix, 854. 
produce and profits of Dolcoath, 447- 
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Thost, C. H. G., Esq., on tbe mica-slate* and serpentine of Corri 

Cbarmaig, 645. 
greenstones & porphyry of Breadal- 

bane, 6^1. 
lodes of Breadalbane, 652.] 
Throw, (See Displacement.) 
Thunderstorm at Catta Branca, effects of, 179. 
Thury, M. H^ricart de, on the rocks of Chalanches, 517,-19. 

metalliferous ) k^q a 

deposits I " ' " ' 

ores they afford, 103, 524. 
proportion of silver in lead-ore from 
ViziUe, 103. 



>> 



» 



99 



^Kgrony, on the rocks of, 542. 

■^' , „ sulphur-ores of, 553-4. 

JBlporhf on the iron-ores of. Table II. 

ISguco, on the slates and auriferous quartz of, 182. 

tSmber, quantities of, in the forests near Lake Superior, 390. 

— , of heavy growth, on the rubbish of ancient mines, 416, 
limbopeba, on the iron-furnaces of, 213. 

tmcroft, on the granite and slate of, 658. 

*' , proportion of tin-ore in the vein-stone of, 473. 

— , ventilation obtained at, by means of a fall of water, 220. 
Tkig Tang J on the profit realized at, 451 ; Table XIY. 
.!R&-rmines, subterranean temperature of, 757,-8 ; Table XXXIV. 
lin-ore, an occasional constituent of rocks, 77, 175, 664-5. 

proportion of, in the vein-stones of (3omwaIl, 472-3, 693. 

on the presumed association of it with fluor, 680. 

„ separation of, from its matrix by running- water, 354. 

on proportions extracted by tributers, \ 

„ „ tutwork-men, f at PolherrOj 

„ culled from rubbish by day- j 202. 

labourers, ) 

detrital, mixed with gold, in Wicklow, 630-1. 

, in Banca, 631. 
, in Australia, 286. 
, „ and platina, in Australia, 286. 

, superior to mine-tin-ore in quality, 359. 
, Roman remains in partially worked beds of, 345. 
Titanite, crystals of, imbedded in crystals of quartz in Itabirtte, at 
Agoa Quente, 225. 
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TolguB, South, produce and profits of, 459. 

Toltec mine, rocks and coppet-depo^te of, 463-5. 

■ ■■'- '■ ' — , ice accumulated in the works during winter, remiuned 

unthawed in summer, at, 465, 784. 
Tomlinson, 0., Esq., on crystallization from supersaturated solutions, 

713. 
TomnadiMhan, on the mica-slate, greenstone, and porphyry of, 650-2. 

, „ molybdenite of, 664. 

Tonkin, Capt. John, on bliuting the rocks and vein-Btonee at Dolcoatk, 

220. 
Tonkin, Thomas, Esq., on early copper-mining in ComwaD, 686-7. 

, on dressing the poorer kinds of tin-ore, 689. 

Tools, minii^, inefficient, used in the Himalaya, 51. 

. „ , „ , used by native miners in Brazil, 217,-18, 

221,-99. 
, „ , peculiar use of certain, at St. Just and in Chili, 151. 

' , „ , unusual, tried unBuocesafuIly at Morro Velho, 199. 

Topaz, matrix of, near Oattaa Altas, 300. 

— — — , mines of, at Capas and Boa Vista, 805-8. 

Torches of reainouB wood nsed to give light in mines, 53. 

Torcy, subterranean temperature at, 753, 

Tmoati, Wheal, profit made at, 454 ; Table XIV. 

n the discharge of water from pumps 
at, 670. 
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Treatment of auriferous vein-stoneB, Tables VII. IX. 

— — — , different modes of, serve to extract different proportions 

of gold from similar vein-stones, 198. 
Trebilcock, Oapt. J., on the auriferous deposits of Oongo Soco, 257. 

• , „ of Antonio Pereira^ 

304. 
Trebilcock, Mr. W., on the profit made at Camon Stream, 462 ; 

Table XIV. 
Trebxaken Oreeuy proportions of silver in the ores of, 121. 
Tredinnick, Capt. S., on the proportions of tin-ore in the vein-stone 

of Great Work, 472. 
'Treffry, J. T., Esq., on the produce and profits of the Fowey Con- 
solidated mines, 456 ; Table XIV. 
^'¥regoning, Capt. W., on the iron-formation of Gorgo Soco, 260. 

■ " , „ auriferous deposits of „ , 255-72, 

frehane, Wheal, proportions of silver in the lead-ores of, 120. 
Trelavmy, Wheal, on the rocks of, 700-3. 

, „ lode of, 704-15. 

proportions of silvor in the lead-ores of, 

120,-708,-9. 
cross-veins (fiucana) of, 715-17. 
rate at which the w<»ks have been deepened, 

748. 
machinery at work and population employed 

at, 720. 
produce and profits of, 719,-20. 
subterranean temperature at, 748. 
Trelawny, North Wheal, proportions of silver in the lead-ores of, 
Trelawny, South, rocks and vein-stones of, 714. [120. 

B i f I - ■ • , machinery worked and population employed at, 

— — — — , subterranean temperature at, 748. [720. 

Tialoar 






, Oapt. T., on the rocks of ) ^gg 
Morro Velho, ) 



„ , proportions of gold contained in 

certain parts of, 186,-96. 

„ , relations between them and the 

principal auriferous deposits, 
186,-7,-92,-3,-5,-6, 207,-8. 

„ , circumstances which affect the 

richness of the formations, 189, 
190,-5,-6,-7. 



I. • 

1 _.*. 



T™.o„,Q.pt T,o^tt^d.^J. „^,^ -ip f»"Ooi «», 207,8. 



■ , „ , beds of rock which aever portions 

of them, 192,-3. 

, „ , issue of inflammable gaa from 

crevices in the auriferous portions 
of, 195,-6. 

_, on the extent of watet-coureeB at Morro Velko, 

Table XXII. 

, „ proportion of gold obtained from Jacotinga 

at Don Pedro North d'el Eey, Table XXII. 
Treloar, Capt. W., on the proportion of gold obtained from the vein- 
stone of (the Camara) Gongo Soco, 247. 
Trelgon ComoHdated Mine», proportion of tin-ore in the vein-stone 

of, 472. 
Tremayne (Providence) Wheal, native silver in the lead-ore of, 118. 
Treaavean, precipitation of copper from mine-water at, 588,-92. 

, produce and profits of, 451 ; Table XIV. 

Treskerhy, profits of, 451 ; Table XTV. 
Trea Puntas, silver exported from, 153. 

Trethevy, cromlech of granite, within the slate formatdon at, 660. 
Trethevy mine, on the homblendic rocks of, 671. 
Trovandrum, temperatures on the surface, and at 1 _», a a .go 
various (inconsiderable) depths, near, j >' i" J 
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nwnpej a (pneumatic trough filled ) metbod used for obtaining a 
by aid of falling-water) ) blast by the iron-smelters 

of Brazil, 219. 

, „ , for ventilating mines, 220. 

Tropical regions, subterranean temperature in, 724-32,-61,-9-62 ; 

Tables XXXI. XXXV. XXXVI. 

Truro, temperatures, at inconsiderable depths, in ground of different 

kinds, near, 779. 

Turaee, disappearance of 'streams in, and their reappearance beyond 

the gravel of the, 43-4. 

■■ f pestilent swamps of the, 44, 

•— , the, deserted by living creatures at certain seasons, 40. 

— , ice formed amongst tropical | 4. ^.i. 4.5 

vegetation ) » > • 

Torvo, on the schorlaceous granite of, 175. 

Tutwork-men (paid by measurement of the work they perform), 

proportion of tin-ore extracted by, at Folberro, 202, 

Talyl, on the calcareous-slate and specular iron-ore of, 33,-5. 

Synkirum, on the ores of lead and of cobalt at, 643-4. 

tJlauyaly, M., on the detritus of the Ural, 343. 

— • , „ detrital gold of, „ , 346 ; Table XXII. 

■ , „ Royalties paid by searchers for gold in Siberia, 

347. 

mioay M. M. de, on beds of shells at great elevations in Chili, 159. 

Clrich, G. H. F., Esq. (& SelwyUylon the chrome-ore of Australia, 

A, R. C, Esq.),) 649. 

, „ molybdenite of „ , 654. 

, on a large mass (nugget) of 

Australian gold, Table XXII. 
ThiUd Mines, on the introduction of (water-fall) pneumatic venti- 
lation at the, 220. 
United States, proportions of silver in various lead-ores of the, 99. 
Uhitfff Wheal, profits made at, 452 ; Table XIV. 
Upsal, temperatures at inconsiderable depths near, 778. 
Ural, on copper-ores in the coal-measures of the, 508. 
-, on deposits of gold and platina, in the, 340* 
-, on the origin of detritus in the, 343, 
„ detrital gold of the, 342. 

Valenciana (Chili), extent and produce of works at, 123. 
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Valenciana (Chili), quantity, qoality, and value of Bilver-<we afford- 
ed by, Tables IV. XIV. 

Valleys, directiona of, in Weat Cornwall, 718. 

VeinB. (See Metalliferous depoeiu.) 

Veins, cross. (See Crogs-veins.) 

Veins, pipe, of lead-ore, 620. (See Pipe-veins.) 

Vein-stones. (See Composition of metalUferoKS deposits.) 

VentilatdoQ, natural, by the issue of air irom joints in rocks, 250. 

■ , artificia!, by pneumatic means, 219-20. 

Vemenil, M. E, de (Murchison, Sir R. I., & Keyserling, Count A. 
Ton), on the copper-ores of tLe Cralian coal- 
measures, 508-9. 

. , on depomta of gold and platina in the Ural, 840. 

— - , on detritus of the Ural traced to ifa origin, 343. 

, on detrital gold of the Ural, 842. 

, on the la^e (nugget) mass of detrital gold in 
Siberia, Table XXU. 
Verran, Capt. W., on the shtota of auriferous Tein-Btone at Morro 

Velko, 207. 
Vicente, SaB, tellurium au alloy of gold in the neighbourhood of, 1 80. 
Victoria (Australia), quantities of gold obtained in and exported 

from, Table XXII. 
— - — „ , detrital gold of, traced to its origin, 343. 

, numbers and weights of lai^e (nuggets) n 
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Tivian, Capt. Nicholas, on the metalliferous de^^iis of Sarh* 8 Hope y 

631,-2,-5-6. 

■ — y „ economical application of steam- 

power to winding-engines, 142. 

* , „ comparative values of wheel-barrows 

and tram- waggons imderground, 
144. 

■ — , „ ventilation of mines by the use of 

falling-water, 220, 

• , „ profit of Wheal Towan, 454 ; Table 

XIV. 

Hvian, William, Esq., on the structure of smelted copper, 430-1. 

r- , „ „ precipitated „ ,431. 

, „ „ native „ ,431. 

Vivian, William Cock, Esq., on the proportions of tin-ore in the 

vein-stones of North Boakear, 
472. 

m I , „ copper precipitated from the 

^ water in Boakear adit, 589. 

II — , „ produce and profits of North 

Boskear, 448-9 ; Table XTV. 

rSw, Wheal f proportion of tin-ore in the vein-stones of, 472, 

* " , subterranean temperature at, 764-5. 

, forges for sharpening tools imderground at, 610, 

, profit and loss at, 446 ; Table XIV. 

Yughs (cavities) in the lodes at Chaiiarcillo, 89, 126. 

r^i „ „ near Lake Superior, 430. 

» „ „ of Cornwall, 89. 

Vulcan mine, large trees grown on the rubbish from ancient copper- 
works at the, 416. 

Vj^an, Wheal, on the copper-bearing granite of, 612. 

Wages. (See Miners.) 

Wales, proportions of silver in the lead-ores of, 105,-6,-7. 

■ , miners brought from, to work in the mines of North Devon, 

109. 

Walferden, M., on the temperatures of coal-mines in France, 753-4. 

Walls of lodes, rocks which form confront-). ^, _ .„ on ioa 

'. ,. .. ., JmChafiarcillo, 87, 130. 

mg portions on opposite sides) ' ' 

, „ in Cornwall, 657-60. 

oi cross-veins y „ inChanarcillo, 71, 130. 

Walker, Dr. T. (& Reay, W., Esq.), on the proportion of gold in the 

slate at Morro Velho, 
6 H 186,-96. 
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Walker, Dr. T. (& Reay, W., Esq.), od the praceeaes and products 

obtained in (dressing) cleaning gold at Mono Velho, 203. 
Walah, The Rev. Dr., on the gold-mine of Antonio Pereira, 303. 
□ of gold in tte veiu-stones of the, 373, 
1 magnetic declination at ChaiTarcillo, 69. 
. of, when the neighbouring autface is 



Walton mine, proportiot 
Waring, E. P., Esq., 
Water, spring-, dimini 



Stripped of wood, 137-40, 344. 



, tempei 



■ature of, in Brazil, 728. 

, in the Channel Islands, 735,-7. 

, in Ireland, 738,-40. 

, in East Cornwall, 745,-6,-8,-9. 



- (freBhJ, 



with the sulphate of soda, 165. 

— „ , yielding a precipitate of copper, 686. 

— „ , prices of, in Chafiarcillo, Table V. 

T-, unequal qitaatities of, at different seasons, 43, 140. 
- , action of, in separating metallic from earthy minerals, 
354. 
'- , now disappearing in gravel of ancient beds, 43-4, 

139-40. 
- , but reappearing on reaching impermeable clay at a 
lower level, 44. 
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Water, mine-, fish thrive in, 855, 717-18,-81. 

, entire absence of, in the deep works of Chanarcillo, 

70,-148. 
„ , prevents extraction and preparation 

of much silver-ore at Chanarcillo, 188. 
— wheel, constructed without the use of metal, 845. 
-, fall of, applied to ventilating mines, 219-20. 
-, „ the blasts of forges and iron-furnaces, 219, 



^aterford, on the mean temperature at, 789. [528. 

Waters, Sampson, Esq., on gold imbedded in grey copper-ore, 878. 
Weapons, ancient, of native copper found near Lake Superior, 418- 
Weaver, T., Esq., on the clay-slate of Waterford, 593. [19. 

,ff^ ^ ^^ metalliferous rocks of Wicklow, 540,-1-2. 

- " , „ „ deposits of „ , 548, — 5, 

549-50,-8,-4,-5,-6. 

I T' , „ precipitation of copper I at Cronebane, 562^ 

from mine-water) 578. 

w — , „ auriferous native silver of „ , 105, 

549. 

f^. , „ detrital gold of Wicklow, 627,-8,-9,-80,-1. 

"^pbb & Geach, Messrs. (See Geach & Webb, Messrs.) [688,-4. 

Wellington, Mr. R., on the proportions of tin-ore in the vein-stones 

of Condurrow smd Ding Dong y 4:72, 

— , „ (early) profits of Botallack, 442. 

Wells, on the temperatures of water in, 735,-7,-8,-40,-5,-8,-9. 

Wendron Consolidated MineSj proportion of tin-ore in the vein-stone 

6f, 472. 

Werner, H. A. G., on the relations between metalliferous deposits 

and the rocks which adjoin them, 187. 
West, William, Esq., on the lodes of the Phoenix Mines y Table XXV. 
Westmoreland, proportions of silver in the lead -ores of, 109. [Note. 
What-Cheer mine, on the metalliferous deposits of the, 465. 
Whims, horse-, available only for the shallower parts of mines in 

Chanarcillo, 142. 

■' , erected underground, 76, 

Whitehall (Virginia), on the deposits of gold and tellurium at, 376. 
Whitley, Nicholas, Esq., his Geological map of the Caradon district, 

655. 

■• , on the structure of the Cheesewring granite, 

672. 

— «_ J ^j stanniferous granite of Gonamena, 

665. 
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Whitley, Nicbolas, Esq., coiacideaoe of the diieotions of die joints in 
rocks with the valleys in 
West Cornwall, 718. 

■, „ temperatore of ground of 

various kinds near Truro, 779. 
Whitney, J. D., Esq., on the sandstones, coi^lomerateB, and trap- 
rooks of Lake Superior, 392—404, 
423,-38,-9,-75. 
directions and dips of the ccpper- 
depomts of Lake Superior, 404,-7,-9. 
vein^rtones of the copper-deposits of 
Lake Superior, 424,-5,-61,-2,-8,-4,-7. 
natdre copper of th« copper-deposits of 
Lake Superior, 485,-62,-8,-7,-76,-80. 
extraction of native copper in large 
masses at Lake Superior, 437. 
■, on the driji, and on the occurrence of masses of 
native copper in it, at Lake Superior, 460. 
-, „ native silver aBsociated with native copper 
at Lake Superior, 99, 419,-37. 
, prehistoric mines ) of Lake Superior, 412, 
and miners) 4I4,~15, 

417,-19. 
, mining leases granted at „ , 487. 




f* 
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Ulcklow, on fihe cost of extracting Sulphur-ore (pyrites) and wages 
^ of the workmen employed, 561-2. 

„ auriferous silver of, 105, 549. 

„ mine-gold of, 549-50. 

„ detrital gold of, 627-34. 

„ „ tin-ore of 630-1. 

„ precipitation of copper from mine-water in, 560-89. 

„ temperature of weUs in, 738. 

f^— -, „ subterranean temperature in, 738, 

Width. (See Metalliferous deposits.) 

^illcox, E. N., Esq., on the produce of copper-mines near Lake 

1 Superior, 488-9. 

^Williams, Henry, Esq., on the quantity of copper-precipitate ob- 

1 tained from the water of the Gwennap 

aditf 587. 

Williams, Mr. James, on the precipitation of copper from mine- 

( water at the Parys works in Anglesea, 581. 

Xfilliams, John, Esq. (of Bumcoose), the Poldice (Gwennap) adit 

commenced and extended by, 586. 

tniUamB, John, Esq., jun. (of Bumcoose), on the displacements of 

lodes at JVTieal Feever, 226. 

VfTilliams, John, Esq. (of Swansea), quantities and qualities of 

copper-precipitate from Cobre (Cuba), 591. 

tnniams, Michael, Esq., on the Slide at Gongo Soco, 252. 

Williams, Sir William, on the silver-ore of Wheal Basset^ North 

Downs f and Tresherhy, 114. 

profit realized at Oodolphin, 445 ; 

Table XTV. 
„ in sundry of the Gwen- 

nap mines, 451 ; 
Table XIV, 
« ■ ■' ■ M l ^ ,, „ at Ounnis Lake, 457 ; 

Table XIV, 
Williams, Capt. William, on the effects of a thunderstorm at Catta 

Branca, 179. 
Wilkin, Capt. John, his attempt to establish systematic mining in 

the Himalaya, 52. 
Wilkins, Fort (Lake Superior), annual mean temperature of, 477. 
Willson, W. L., Esq. (Jukes, J. B., Esq., & ) on the Mining dis- 

Du Noyer, G.V., Esq.), J trict of Kenmare, 

611-12. 



>f 



»> 




Willson, W. L., Esq., .(Jukea, J. B., Esq., & 1 on the slates & lime- 
Du Noyer, G. V., Esq.), ) stones of Kemnare, 
611,-U. 

Coataiii, 613. 

' , „ on the metalliferous 

deposits of Kenmare, 614-15,-16,-18,-21. 



Winch, N. J., Esq., proportioiiB of Bilver in the lead-ores of the 
North of England, 107. 

Winding-eng^eB, on the economy of Hubstituting steam for horse- 
power, in, 142. 668. 

Winzes and levels, Bubatitution of, for Slopes in the mines of Corn- 
wall, 146, 645-6,-93-4. 

Wire-rope, advantages of, compared with hempen rope, 143, 646, 

Wood, Benj., Esq., on the produce and profits of Crennis, 456 ; 
Table XIV. 

Wooden pumps, geuerallj used in the gold-mines o£ Brazil, 288. 

Woods, their influence on the water of neighbouring springs, 137- 

, laws for the protection of, in Brazil, 344. [140, 844. 

Woodville, on the talcose-slate and auriferous deposits of, 375. 

Woodward, Dr., on the argentiferous lead-ores of Cornwall, 118,-19, 
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